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THE LONG FLUME, NATUBAL CHANNEL DIVISION. 

IRRIGATION IN COLORADO-SOME DIFFICULT ENGINEERING PROBLEMS.-[See page 214.] 

Total length of main ditch and laterals, S3 miles. Irrigation capacity, 13,000 acres. In actual cultivation, 5,000 acres. 
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NEW YORK, SATURDAY, OCTOBER 1, 1898. 



PATRIOTIC CRITICISM. 

Considerable discussion has been evoked by a letter 
recently published in The Sun in which the writer made 
some very just and timely criticisms upon the guns of 
our navy. Reference was made in this letter to the 
fact that in energy and rapidity of fire our larger 
weapons are greatly inferior to guns of the same 
caliber now being turned out by some of the leading 
manufacturers of Europe. In proof of this, certain 
facts, which are well understood by our ordnance ex- 
perts, were quoted, and the statement was made that, 
while it is generally known and conceded that our 
gunners are the best in the world, it is not generally 
known that the guns they handle are far from being 
up to the present standard of excellence. The facts, 
as given, were perfectly correct. They may be found 
stated at greater length in the special editions which 
we have recently issued on naval and coast defence, 
where the pressing necessit}- for naval guns of greater 
rapidity and power is shown by a series of compara- 
tive tables. 

The publication of this letter, however, drew forth 
an indignant protest from an ex-officer of the navy, 
who, after making a series of misstatements, which 
prove how greatly he and, we fear, many others stand 
in need of such information as the offending letter fur- 
nished, ended with the following statement : 

"It is a crying shame that any one who calls himself 
an American . . . should make invidious compari- 
son with other lands, or try to belittle his own na- 
tion." 

In a brief but excellent editorial. The Sun makes 
the comment that, while the navy's guns are the 
best of their type ever made, and the early European 
guns were not serviceable, this is not true of them 
to-day, and the high quality of our weapons is no 
proof that they cannot and, therefore, should not be 
improved. 

As it has been our intention to take up this ex- 
tremely important question at an early date, we were 
gratified to see that a conservative journal like The 
Sun had lent its columns to the publication of such 
a strong criticism of what is undoubtedly the weakest 
point in our navy to-day, and we congratulate our con- 
temporary on the fearless regard for the truth which 
prompts it to indorse the necessarily unpopular criti- 
cisms of its correspondent. 

The late achievements of the navy, the deadly exe- 
cution wrought by its guns upon the Spanish fleets, 
render the task of criticism an extremely unthankful 
one. To the lay mind the statement that the very 
guns that sunk Montojo's and Cervera's fleets are so 
far behind the latest productions of some European 
gun shops as to be distinctly in the second class sounds 
very captious and untimely. Yet the publication of 
such a fact with a view, not to the belittlement of the 
navy, but to its betterment, is more truly the expres- 
sion of patriotism than to keep silent for fear of wound- 
ing the national pride. 

It is true that the early and experimental European 
guns showed signs of failure ; it is also true that when 
we undertook the manufacture of heavy ordnance we 
profited by their experience — as they did themselves. It 
is equally truethatourguns designed in the late eighties 
have shown excellent qualities, being in some respects 
superior to guns of a similar date manufactured abroad. 
But it is equally true that, while the heavy guns on our 
ships are chiefly of the 1888 model, foreign powers have 
gone steadily ahead and are producing weapons which, 
weight for weight, are from thirty to forty per cent 
more powerful than our own and possess points of 
superiority in other points of comparison. 

There is no sentiment in statistics. The facts have 
been demonstrated at the proving grounds and are re- 
corded in the ballistic tables of the various ordnance 
manufacturers of Europe whose weapons are in the 
market for purchase by any fifth-rate power that cares 
to buy them. If Congress had furnished our Board of 
Ordnance with the necessary funds for experimental 
work, and if the board itself had been a little more 
progressive in spirit, the above mentioned criticism 
would have been uncalled for. As it is, our guns, 
which were the best of their kind at the beginning of 



the present decade, can scarcely be expected to hold 
their own with the improved weapons of to-day, in 
which are embodied all the results of ten long years of 
experimental work by the highest ordnance experts of 
the old world. 

An enlightened and thoughtful patriotism will lead 
us to look the facts squarely in the face and govern 
ourselves accordingly. The actual facts regarding the 
heavy guns which are carried on our crack battleships 
are such as ought to afford the Ordnance Bureau of the 
Navy Department the gravest concern. Within a 
year there will be a battleship afloat carrying 12-inch 
guns, which, if it should encounter one of our crack 
battleships, would overmatch her 12-inch guns to the 
following extent : To an energy of 25,985 foot-tons 
she would oppose 45,000 foot-tons ; to a velocity of 
2,100 feet per second she would oppose a velocity of 
2,759 feet per second ; and while the enemy's guns could 
penetrate 46 inches of iron at the muzzle, our 12-inch 
guns could only get through 31 inches. Moreover, the 
enemy's shells would be delivered in greater numbers 
and with a much flatter trajectory, thereby increasing 
the chances of a hit. 

It may be answered that the superior marksmanship 
of our gunners would more than outweigh the superior 
ballistic properties of the opposing weapons. Perhaps 
it would ; but why subject our men to such a handi- 
cap 1 If our gunners have been trained until they 
are the best marksmen in the world, the least the na- 
tion can do is to furnish them with the best weapon 
that a modern gunshop can turn out. It is the first 
duty of patriotism to insist that in all our future war- 
ships this shall be done. 



THE WORLD'S SUPPLY OF WHEAT. 

The address of ths President of the British Associa 
tion for the Advancement of Science, at the great ann- 
ual gathering of that society, has come to be regarded 
as one of the most notable occasions in the scientific 
world, a milestone of progress as it were, by which we 
may measure off our advance into the unexplored re- 
gions of science. It has so frequently been made the 
medium for the announcement of the more recent and 
valuable, we had almost said sensational, discoveries of 
science, that the attention of the scientific world is fixed 
upon the president of this renowned association with 
considerable expectancy when he delivers the annual 
address. 

In the recent gathering, held at the ancient city of 
Bristol, the inaugural address delivered by Sir William 
Crookes was of an unusually startling and in some re- 
spects sensational character. Choosing as his main 
theme the question of the world's food supply, he pro- 
duced a formidable array of statistics regarding the 
present and probable future ratio between the supply 
and demand of the world's staple article of food — all 
tending to show that, before many decades are past, the 
demand for wheat will be far in excess of the earth's 
capacity to produce it. 

Although Sir William disclaims any intention of be- 
ing pessimistic, we cannot but feel that his statistics, 
from whatever source they have been gathered, will 
bear revision, particularly as regards the wheat-grow- 
ing area and capacity of the United States ; and when 
one's confidence in the statistics for one country is 
shaken, a doubt is naturally thrown upon the accuracy 
and value of the statistics of the other wheat-produc- 
ing countries of the world. 

But while the distinguished lecturer may have been 
unfortunate in his choice of statistical authorities, there 
is no questioning the value of the remedy in the way 
of chemical treatment of the soil by which it is proposed 
to double the world's wheat supply and stave off the 
supposed danger for a practically indefinite period. 

In 1871, according to the statistics gathered by the 
lecturer, the bread eaters of the world numbered 
371,000,000. Ten years later they had risen to 416,000,- 
000, and at the present time they number 516,500.000. 
The increase is in a geometrical ratio, for the yearly 
increase grows progressively larger. To supply 516,- 
500,000 bread eaters will require a total of 2,324,000,000 
bushels for seed and food ; but the best authorities 
estimate the total supplies for 1897-98 to be only 
1,921,000,000 bushels, which means a deficit of 403,- 
000,000 bushels, which has not been urgently apparent, 
owing to a surplus of 300,000,000 bushels carried over 
from the last harvest. Respecting the present harvest 
year, we start with a deficit of 103,000,000 bushels, and 
have 6,500,000 more mouths to feed. It is claimed 
that the reason scarcity and high prices have not 
prevailed in recent years is found in the fact that since 
1889 we have had seven world crops of wheat and 
rye abundantly in excess of the average, and these 
generous crops increased accumulations to such an 
extent as to obscure the fact that the harvests 
of 1895 and 1896 were each much below current re- 
quirements. Hence it is concluded that bread eaters 
must be fed from the current harvests, and that even a 
harvest equal to the fruitful yield of 1894 would not 
prove sufficient for current needs. 

This being the present condition of things, the 
future prospects are determined by the lecturer in a 
survey of the various wheat-growing countries of the 



world. The United States is the chief of the wheat- 
exporting countries. For thirty years it has been the 
principal source of the foreign supply, exporting no 
less than 145,000,000 bushels annually, and the bread- 
eating world to day depends largely upon the United 
States for the means of subsistence. Sir William 
states that practically there remains no uncultivated 
prairie land in the United States suitable for wheat 
growing, and within a generation the ever increasing 
population of the United States will consume all of 
its own wheat and be obliged to import from other 
countries. The withdrawal of 145,000,000 bushels will 
cause a serious gap in the food supply of wheat-im^ 
porting countries, with the probability of a dearth for 
the rest of the world after the British Isles have been 
supplied. 

The statement that there remains no uncultivated 
prairie land in the United States suitable for wheat 
growing is so at variance with the facts that it raises a 
natural doubt as to the truth of many of the state- 
ments which follow regarding the other wheat-produc- 
ing countries of the world. As a matter of fact, there 
are vast areas of land in the Western States that would 
now be raising excellent wheat crops if the cost of haul- 
ing or of railroad transportation did not render such 
farming unprofitable. There are other and yet vaster 
areas in Eastern Oregon, Washington, and other West- 
ern States, which will yield abundant harvests of wheat 
as soon as artificial irrigation is introduced, and in 
many States further to the east there are extensive 
areas, formerly devoted to wheat, that would at once 
be given up to this cereal if the price and demand 
warranted the change. 

The lecturer finds even less comfort in an examina- 
tion of Russia, the next source of supply to the United 
States in point of importance. The annual export of 
wheat from Russia is 95,000,000 bushels, but this sup- 
ply is regarded as being provisional and precarious. 
The yield in European Russia is not over 8 '6 bushels 
per acre, and in Siberia the climatic conditions are 
not favorable to wheat raising, except over a limited 
area. The ripening of wheat requires a temperature 
of at least 65° Fah , for fifty-five to sixty five days. 
As all Siberia lies north of the summer isotherm of 
65°, it is ill adapted to wheat culture unless some 
compensating climatic condition exists. The Russian 
Minister of Ways and Communications declared in 
1896 that Siberia never had produced and never would 
produce wheat and rye enough to feed the Siberian 
population. 

Canada yields 18,261,950 bushels from 1,290,000 acres 
of fine wheat-growing land. Performance in this region 
however has not come up to promise, the wheat-bear- 
ing area of all Canada having increased less than 500,- 
000 acres since 1884. 

In Australia climatic conditions limit the wheat 
area to a small portion of the littoral belt. Queens- 
land is stated to- have 50,000,000 acres suitable to 
wheat, but it has never had more than 150,000 acres 
under cultivation. In South Australia the harvest 
averaged last year only 3% bushels per acre, and in 
other districts the yield is very unsatisfactory. New 
Zealand has a climate admirably suited to wheat rais- 
ing, Denmark and the United Kingdom alone yielding 
as much per acre. The Zealander, however, finds fruit 
and dairy farming so profitable that he is not likely to 
devote his lands to wheat. 

Exports of wheat from Austria-Hungary have prac- 
tically ceased. France imports 14 per cent of her own 
production and Germany imports 35,000,000 bushels 
annually. The prospective supply of wheat from 
Argentina and Uruguay has been erreatly overrated. 
The present wheat area in Argentina is about 6,000,000 
acres and there is no prospect of that country ever being 
able to devote more than 30,000,000 acres to wheat. Of 
South Africa the lecturer says that wheat culture fails 
where the banana ripens. In India, though an enor- 
mous acreage is devoted to wheat, it has been declining 
for years. In 1895 over 20,000,000 acres yielded 185,000 - 
000 bushels. One-eighth only of the yield, on an aver- 
age, is available for export. 

Summing up, Sir William Crookes estimates that 
there is to-day a deficit in the wheat area of 31,000 
square miles. When provision shall have been made 
for feeding the 230,000,000 units likely to be added to 
the bread-eating population by 1931 — by the complete 
occupancy of the arable areas of the temperate zone 
now partially occupied — where, asks the lecturer, can 
be grown the additional 330,000,000 bushels of wheat 
required ten years later by a hungry world ? 

The solution of the problem is to be found in artifi- 
cial fertilization of the soil. Wheat pre-eminently de- 
mands nitrogen, fixed in the form of ammonia or nitric 
acid. All other necessary constituents exist in the soil, 
but nitrogen is mainly of atmospheric origin and is 
rendered "fixed" by a slow and precarious process, 
which requires a combination of rare meteorological 
and geographical conditions to render it of commer- 
cial value. After examining all the present sources 
of nitrogen, such as ammonia, formed fiy the distil- 
lation of coal, guano, cropping the soil with clover 
and plowing in the plant, the drainage of our cities, 
and the saltpeter of Chile, the lecturer concludes that 
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some other and vaster source of supply must be found, 
if the world is to be provided with the 12,000,000 tons 
of sodium nitrate which must be distributed annually 
to secure the necessary increase in the crops. Sir 
William proposes the fixation of atmospheric nitrogen 
as the best solution of the problem. 

As far back as 1892 he exhibited at one of the soirees 
of the Royal Society an experiment on "The Flame of 
Burning Nitrogen," which showed that nitrogen is a 
combustible gas,and the reason why, when once ignited, 
the flame does not spread through the atmosphere and 
deluge the world in a sea of nitric acid is that its ignit- 
ing point is higher than the temperature of its flame. 
By passing a strong induction current between ter- 
minals, the air takes fire and continues to burn with a 
powerful flame, producing nitrous and nitric acids. 
The lecturer, basing his estimate on an experiment of 
Lord Rayleigh, estimates that one ton of sodium 
nitrate could be produced by this process at a cost of 
$130. Electricity from coal and steam engines would 
betoocostly; but, by utilizing waterpower, theproduct 
might be turned out at a cost of not more than $25 per 
ton. In reply to the question how to produce by the 
combustion of the atmosphere the enormous annual 
total of 12,000,000 tons of nitrate of soda, the lecturer 
states that Niagara alone is capable of supplying the 
required electrical energy without much lessening its 
mighty flow. 



THE 



HEAVENS IN OCTOBER. 

BT GARRETT P. SERVISS. 

Those who begin their acquaintance with the con- 
stellations in the month of October are quite likely to 
become enthusiastic star gazers. It is in this month 
that the splendid group called " The Royal Family," 
including Andromeda, Cassiopeia, Perseus, and Ce- 
pheus, becomes conspicuous. Nearly overhead at 
about 10 P. M., on October 1, will be seen the great 
square of Pegasus, about 15° on a side. The star at 
the northeastern corner of this square belongs in re- 
ality to the constellation Andromeda. It is nearly of 
the second magnitude, and, with two other stars of 
equal brightness, forms a line extending toward the 
northeast from Andromeda's head to her feet. North 
of the middle star in this line are two fainter stars, 
constituting the girdle of the imaginary chained figure. 
Not far from the uppermost of these fainter stars the 
naked eye, on a clear night, detects a hazy speck. It 
is the Great Nebula of Andromeda, and its central 
condensation can be glimpsed with an opera glass. 

North of Andromeda the eye is caught by a zigzag 
rowof stars resembling the letter "W;" these mark the 
constellation Cassiopeia. The western part of the 
"W" forms, it will be observed, a more perfect trian- 
gle than the other part. Beginning at this end, the 
stars are named, in their order, Beta, Alpha, Gamma, 
Delta and Epsilon. Less than half way from Alpha to 
Gamma is a fainter, yet fairly conspicuous, star named 
Eta. This is a very beautiful double, and a splendid 
object for those who have telescopes of three inches or 
more in aperture. The components are of magnitudes 
4 and 75 and their distance apart is about 5". The 
larger star is yellow and the smaller purple, a peculiar 
combination. 

A test for a more powerful glass, say not less than 4 
inches aperture, is furnished by the star Iota. This 
will be found next beyond Epsilon in extension of a 
line drawn from Delta through Epsilon. It is a triple, 
the largest star being of the fourth magnitude. Its 
nearest companion, distant only 1'5", is of the seventh 
magnitude. At a distance of 9" is another companion 
of the eighth magnitude. 

Following Cassiopeia and Andromeda from the east 
appears Perseus, the hero armed with diamond sword 
and flying sandals who, in the old classic story, rescues 
Andromeda from the sea monster. Perseus is a strik- 
ing constellation marked by a bow-shaped row of stars, 
the middle one of which is the brightest of the group. 
With an opera glass or a telescope the background of 
the sky on which Perseus appears flying is a wonder 
of starry beauty. The principal star of Perseus, in 
particular, has an amazing double loop of small stars 
apparently attached to it as if they were gems strung 
upon a swinging whip lash. Interposed between 
Perseus and Cassiopeia appears the glowing starry 
mass of the Sword Handle, plainly visible to the naked 
eye, and a glorious object for a modern binocular 
glass. 

Between Perseus and the last star in Andromeda is 
the marvelous Algol. Although this star's changes 
have been noticed for centuries, it is only within re- 
cent years that their cause has been known. It seems 
certain that the remarkable loss of light which Algol 
experiences every two days, twenty hours, and forty- 
nine minutes is due to an eclipse caused by the pas- 
sage across the star of a huge black companion revolv- 
ing close around it. The fading of Algol and its sub- 
sequent recovery are very interesting to watch. The pro- 
cess occupies several hours. There will be a minimum 
at about ten minutes before 10 P. M. on the 22d of 
October. 

The possessor of a telescope should not leave the 
constellation Andromeda without looking at the cele- 



brated double 'Gamma, the last in the row of three 
bright stars first described. 

West of Cassiopeia, and between the zenith and the 
Pole Star, will be found Cepheus, who was the father 
of Andromeda and the husband of Cassiopeia. His 
constellation is not very conspicuous. Four of its 
brightest stars form a diamond-shaped figure. Lyra, 
the Northern Cross, and Aquila will be seen descending 
the western sky, while Hercules is setting, Aquarius is 
on the meridian, the bright star Fomalhaut shines 
alone in the south, and Taurus and Auriga are rising 
in the northeast. 

THE PLANETS. 

Mercury is a morning star in October, being found in 
the constellation Virgo at the beginning and in Libra 
at the end of the month. On the 19th it passes supe- 
rior conjunction to become an evening star. There is 
a very close conjunction of Mercury and Jupiter in the 
forenoon of the 16th, when the planets, unfortunately, 
will be hidden by daylight. 

Venus is still the glory of theeveningtwilight, becom- 
ing brighter and brighter until the 27th, when it at- 
tains its greatest brilliancy. It is continually drawing 
nearer the earth, and in the telescope its crescent figure 
becomes noticeably narrower and more elongated from 
week to week. In the course of the month Venus 
moves from the constellation Libra into Scorpio, and 
on the 18th it will be near the red star Antares. 

Mars is becoming more conspicuous, as it rises earlier 
and approaches the earth. At the beginning of the 
month it rises about 11 P. M. It passes from Gemini 
into Cancer and grows rapidly brighter. Its polar 
snow-cap should be looked for with the telescope. 

Jupiter, which is too near the sun to be observed, 
passes three or four degrees north of the star Spica in 
Virgo, and comes into conjunction T7ith the sun on the 
13th, after which it emerges in the morning sky. 

Saturn remains on the borders of Scorpio and Ophiu- 
chus, and its brilliancy, too, is diminished by the twi- 
light. It is in conjunction with Venus on the morning 
of the 22d. 

Uranus, just west of Beta, in Scorpio, is in conjunc- 
tion with Venus on the 10th. 

Neptune still rides on the "golden horns" of Taurus. 

THE MOON. 

Like September, October this year opens with a wan- 
ing moon. The new moon of the month occurs on the 
15th, the first quarter on the 22d, full moon on the 
29th, and last quarter on the 7th. The moon is near- 
est to the earth on October 19th and farthest from it on 
October 7th. 

The lunar conjunctions with the planets occur as 
follows: Neptune, 5th; Mars, 8th; Mercury, 15th; 
Jupiter, 15th ; Uranus, 18th ; Venus, 18th ; Saturn, 
18th. 

Out of the ninety annual meteoric showers enume- 
rated by Mr. Denning, nine are noted as of more than 
usual brilliancy, and one of these falls on the night of 
October 18th, the radiant being in the eastern part of 
Orion. 



deck will be the lavatories and bathrooms for the men. 
Each bathroom will be supplied with hot and cold 
water and a shower bath. The entire ship will be 
lighted with electricity and the space between decks 
supplied with cooled air from a large ventilating plant. 
A distilling apparatus will be provided having a ca- 
pacity of 3,000 gallons a day, as well as a refrigerating 
plant large enough to keep an ample supply of fresh 
beef and vegetables. 

The next ship to be refitted will be the "Mohawk." 
Other ships to be refitted are the "Mississippi," 
"Michigan," "Massachusetts," "Manitoba," Minne- 
waska," "Roumanian," " Obdam," and "Panaia." 
The War Department desires to make these vessels the 
finest troopships afloat, and it is particularly desired 
to make the men as comfortable as possible. The dis- 
comfort and downright hardships which our soldiers 
suffered in going to Cuba and Porto Rico and return- 
ing from these islands in a sick and enfeebled condi- 
tion certainly warrants the expenditure of a large sum 
of money in the equipping of proper troopships. We 
should at all times have vessels, ready at a moment's 
notice, which could transport an army of 10,000 or 
more troops. 



NEW TROOPSHIPS FOR THE ARMY. 

It is announced that the War Department will re- 
tain some of the vessels bought at the beginning of the 
war and fit them up for hospital troopships. The 
former Atlantic transport liner "Mobile" will be the 
first ship to be fitted up, and the Cramps, of Phila- 
delphia, have been given the work. Plans and specifi- 
cations were prepared by well-known naval archi- 
tects, and they have been inspected and passed upon 
by the army authorities and experts whose services 
they secured. 

According to the plans, the ship will be overhauled 
from stem to stern. The quarters of the officers will 
be on the spar deck, which will have stateroom accom- 
modations for eighty-four. Each stateroom will ac- 
commodate two officers, and there will be one bathtub 
for every twenty officers. On the aft promenade deck 
there will be a hospital with a capacity for seventy-six 
cots. It will have a complete dispensary and operating 
room and bathroom. On this deck, forward, there will 
be a promenade where the men will take exercise. It 
will be covered with dark blue awning as on the hos- 
pital ships, so that invalid soldiers will be protected 
from sun and rain. The quarters for the men will be 
between decks. The framework of the bunks will be of 
tubular cast iron, and each bunk will be so fixed that 
it may be folded back against the side of the ship 
when not in use, so that when they are folded up, the 
men will have practically the entire space between 
decks, from one end of the ship to the other, to move 
about in. There will be two or three berths, one above 
the other, depending upon the part of the boat. Each 
berth will be provided with a mattress and blankets. 
Amidships, on the main deck, will be the galleys. 
Forward of thein will be what will be known as the 
armory and mess hall for the men. From the ceiling 
of the room gymnasium apparatus will be hung, so 
that the men will have indoor exercise and be able to 
practice at sea the army "setting-up" exercises. The 
mess tables will be so arranged that, when the room is 
to be used as a gymnasium, the tables will be folded 
back against the wall. Aft of the galleys on the main 



END OF AN ELECTRICAL WAR. 

It is announced that two of the largest electrical 
manufacturing concerns in the country are about to 
unite. We refer to the Westinghouse Company am! 
the Walker Company. It is probable that the plants 
of the latter company at Cleveland and New Haven 
will continue their operation as in the past. This com- 
pany has been extremely successful of late in securing 
contracts for work, and at the present time there is 
about $1,300,000 worth of work going through its 
shops. Among the recent orders taken by them 
was one for a 5,000 horse power dynamo, for 
the West End Railroad in Boston, the equipment of 
the Brooklyn Elevated Railroad system, besides sev- 
eral orders from abroad ; one for 600 street car motors 
to be distributed over the Continent of Europe by 
French syndicates. 

The work of the Westinghouse Company is well 
known. The growth of the Walker Company marks 
a peculiar development in the manufacture of ma- 
chinery in this country. At one time the shops in 
Cleveland were devoted to the manufacture of heavy 
machinery required by the operation of the street 
cable system. For a time the cable appeared to be 
the governing factor in traction systems for city use, 
but suddenly it was found electricity was destined to 
displace the cable, and the huge business built up by 
the company began to fade away. At this juncture 
the Walker Company leased the shops on advantage- 
ous terms and began manufacturing electrical ma- 
chinery, and they were soon able to rival the older 
concerns. Naturally a young company pushing its 
way into the electrical field was sure to meet obstacles 
in the way of patents. The result is that the Walker 
Company has been in almost constant litigation with 
other electrical concerns. Of course, the new com- 
bination will end the costly and unfruitful litigation, 
which will result alone in the saving of a large sum 
each year. It will be remembered that, some time ago, 
the General Electric Company and the Westinghouse 
Company made an arrangement for operating on a 
pool basis as to the business done and as to the enjoy- 
ment of the patent rights, each licensing the other. 



A 35-2-KNOT TORPEDO BOAT. 

A cable dispatch says that the extraordinary record 
40 8 miles an hour was made at the second trials of the 
torpedo boat destroyer " Hai Lung," just built at El- 
bing, Germany, by the Schichau works for the Chinese 
government. The runs were made in the open sea be- 
tween the lighthouses at Pillau and Brilsterort, which 
are 19 knots apart. The wind was fresh (five by the 
scale) and there was considerable sea on. The " Hal 
Lung," according to the KOlnische Zeitung, traversed 
the course several times, the average time for the runs 
being 32 minutes 28 seconds, which gives a speed of 
35'2 knots, or 68 kilometers, or 40'8 statute miles. This 
exceeds by far any speed heretofore made on the water, 
surpassing even the best performance of the " Tur- 
binia." 

A STATUE OF CHAMPLAIN. 
The British and American Commissioners assisted, 
with the Governor-General, Lady Aberdeen, the Lieu- 
tenant-Governor of Quebec, officers of the U. S. S. 
"Marblehead," and officers of the British fleet and 
Canadian garrisons, at an interesting celebration at 
Quebec, on September 21. This was the unveiling of a 
beautiful monument to the memory of Samuel de 
Champlain, discoverer of Lake Champlain and found- 
er, in 1608. of the city of Quebec. The monument is 
fifty feet high and cost $30,000. It is by the architect 
La Cardonnel, of Paris, and the heroic sized bronze of 
the navigator which surmounts it is by M. Chevre. 
The monument is on Dufferin Terrace overlooking the 
St. Lawrence River, and is a prominent object for miles 
around. 
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A HEW LOCOMOTIVE THROTTLE-LEVER. 

The throttle-levers ordinarily in use on locomotive 
engines are usually held in place by means of a dog 
engaging the teeth of a rack. In this form of lever the 
throttle can be locked in position only at those inter- 
vals which are provided by the teeth. In a throttle 
patented by Lorin W. Canady, of El Paso, Texas, 
means are provided for locking the lever in any desired 
position. Referring to our plan view of this new de- 
vice, it will be observed that the throttle is ful- 
crumed to an arm projecting from the boiler. The 
throttle-'tem is pivoted to the lever and slides in 
a glaij^ rigid with the boiler. Extending through 
a siot in the throttle lever and connected with the 
boiler is an arc-shaped arm formed with an elon- 
gated aperture at its fast end. This elongated 
aperture permits the lateral movement essential to 
evenness of operation in connection with the lever. 
Mounted on a pivot in the slot of the lever is a 
cam which works against the arc-shaped arm and 
which is formed with an extension ex- 
tending parallel with the lever. Con- 
nected with the cam extension, as shown 
in both our illustrations, is a rod pivoted 
to a hand-piece mounted on the lever. A 
strong expansive spiral spring adjusted in 
tension by a set screw and locked in place 
by a jam-nut, abuts against the cam-ex- 
tension and causes the cam to bind firmly 
against the are-shaped arm. By these 
means the throttle-lever is held at the 
proper adjustment. 

By pressing the hand-piece, the cam-ex- 
tension is drawn against the tension of 
the spring, thus releasing the cam from 
engagement with the arm and permitting 
the lever to be moved. Upon relaxing 
the pressure on the hand piece, the spring 
expands and causes the cam to lock the 
lever firmly in place. 

With this throttle-lever the engine 
driver is enabled to regulate the speed of 
his engine with a nicety that cannot be 
obtained by means of the ordinary rack 
and dog device. 

« i»i » 

An Astronomical Discovery. 

The European Union of Astronomers 
cabled on September 20 to Messrs. Chandler and Richie, 
of Boston, Mass., the discovery of a star-like condensa- 
tion in the center of the Andromeda nebula by Dr. 
Seraphinioff, of the Russian observatory at Pulkowa. 
If the present supposition turns out to be true that a 
development is taking place in this notable nebula, Dr. 
Seraphinioff's discovery will be of considerable import- 
ance to astronomers. 



eight-wheeled American type, with a leading truck, four 
coupled drivers, and a tender carried on two trucks. 
The gage of the track is 12J^ inches, the top of the 
smokestack is 25 inches above the rails, and the total 
length from the point of the pilot to the end of the 
tender is 7 feet 3 inches. 

Steam to drive the little fellow is raised in a wagon- 
top boiler 10 inches in diameter, in which are 11 one- 
inch tubes 24 inches in length. The grate-surface is 




a steam brake between the drivers. The engineer has 
to utilize thewhole tender as a foot plate, and he must, 
perforce, remain at all times seated in order to get at 
the throttle, reversing lever, etc. The tender is of the 
two-truck type. Its wheels are 5 inches in diameter 
and its capacity is 15 gallons of water. 

Passengers are carried in two-seated cars of the de- 
sign shown in the illustration, and the hauling capaci- 
ty of the locomotive is ten such cars, conveying twenty 

passengers, a total load of about 4,000 pounds. 

The scale on which the locomotive is built is about 

one-seventh of the size of one of the largest engines 

of the New York Central Railroad. 



PLAN VIEW OF THE THROTTLE-LEVEE. 




A LILLIPUTIAN LOCOMOTIVE AND TRAIN. 
The diminutive train which forms the subject of this 

illustration 

was construct- 
ed by Thomas 

E. McGarigle, 

of Niagara 

Palls, who 

claims that it 

is the smallest 

train ever built 

for the con- 
veyance of pas- 

sengers in 

seated cars. It 

was built for 

use in the 

grounds of the 

Trans-M issis- 

sippi and In- 
ternational Ex- 
position at 
Omaha, the 
space devoted 
to the minia- 
ture railroad 
being located 
in the main 
thoroughfare, 
where it ex- 
tends for over 
1,000 feet. 

The greatest 
interest natu- 
rally centers in 
the locomotive, 
which is in 
every respect a 
faithful repro- 
duction of the 
parts and 
working 
full-sized 
sen g er 
motive. 



CANADY'S IMPROVED LOCOMOTIVE THROTTLE-LEVER. 

54 square inches and the steam pressure is 125 pounds. 
The boiler is built of steel and was tested to 300 
pounds pressure to the square inch. It is equipped 
with two injectors and holds 12 gallons of water. 

The driving wheels are 10 inches and the wheels of 
the truck 5 inches in diameter. The cylinders are 2 
inches in diameter, with a stroke of 4 inches. The 
weight of the engine is 600 pounds. The fire box is 10 
inches in depth and 10 inches in width, and hard coal 
is used as fuel. The fittings of the locomotive are all 
complete, and include sand box, bell, whistle, and even 



Tbe Value of Fresh Air. 
The admitted advantage of an outdoor life in 
many morbid conditions, and notably in con- 
sumption, seems to point to the conclusion that 
there is something definitely injurious in the in- 
door life which is now the common mode of ex- 
istence among civilized people. It is a 
striking and startling thing that the mere 
removal of a patient into the open air 
should lower his fever, should remove 
his night sweats, and take away his hec- 
tic flush, and it is difficult to avoid the 
conclusion that if these symptoms are 
removed by the purity of the air outside, 
they must have been largely caused by 
the impurity of the air within the house. 
Nor have we any right to assume that it is 
the consumptive only who suffers. Doubt- 
less the healthy struggle against and 
overcome evil influences before which 
those who are tuberculous succumb, but 
that is not to say that in the struggle we 
do not suffer, and, indeed, the facts re- 
cently brought forward are sufficient to 
show that the stuffy life of warmth and 
comfort which civilized man now " en- 
joys " is bad for the health even of the 
healthiest. We make our windows fit, we 
pad our doors, we shiver at a draught, 
we surround ourselves with woolen cur- 
tains, dusty carpets, and fluffy, luxurious 
upholstery ; we breathe the sameair over 
and over again, and then we wonder that 
we are not strong and vigorous. The 
fact is we are daily using up the exuberant vitality with 
which nature has provided us in struggling against ar- 
tificial conditions. How powerful for evil, how deterio- 
rating these conditions are, is shown by the fact that 
their mere removal gives back to the consumptive that 
vitality which enables him to overcome the seeds of 
disease within him. Fresh air is not a thing to be 
taken in little doses once a day, but a thing to live on. 
— London Hospital. 



of a 

pas- 

loco- 

It 




is 



of the standard 



A LILLIPUTIAN LOCOMOTIVE 

Cylinders, 8X4 inches; drivers, 10 inches : steam pressure, 126 pounds 



diameter of boiler, 10 inches ; height of smokestack from rail, 85 incheB : gage, 13^ inches ; total 
length, 7 feet 3 inches. 



A Fire Caused by the Dropping of a Tool.— 

The Street 
Railway Re- 
view states 
that on May 26 
a workman on 
the South Side 
Elevated, Chi- 
cago, dropped 
a tool, which 
made electrical 
connection be- 
tween the 
third rail and 
a large gas pipe 
carried on the 
structure. A 
hole was burn- 
ed in the pipe, 
and the gas ig- 
nited. The fire 
d e p a r t m ent 
was called out, 
and traffic be- 
tween the 
down town ter- 
mi n u s and 
Thirty-t h i r d 
Street was 
blocked for 
over two hours. 
The wiring in 
several cars 
was burned 
out and the 
cars r;et on fire. 
A few days 
previous to 
this another 
one of the cars 
was set on fire 
by arcing in a 
portion of the 
electrical 
equipment. 
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A NEW GAS-GOVERNOE. 

In the gas mains of our large cities, the pressure in 
most districts is found to vary, depending upon various 
natural conditions and upon the size of the mains. 
The gas-companies, moreover, in order to supply the 




THE HAYWAED AUTOMATIC GAS-GOVEENOE. 

consumers at the ends of their lines, are compelled to 
force the gas through the street mains at a much higher 
pressure than is required for best service and most 
light. The higher the pressure in the mains, the 
smaller will be the light-value of the gas and the 
greater the waste. Since every meter relentlessly 
measures each foot of gas that passes through it, it is 
very natural that various governors should have been 
invented to regulate the gas supply in accordance with 
the specific requirements of any location, and thus 
avoid the expense caused by an unnecessary pressure. 

Much difficulty has been experienced with the gov- 
ernors in use, owing to the fact that their valve-stems 
become coated with foreign matter and clogged within 
the bearings through which they are journaled. The 
Hayward automatic gas governor, manufactured by 
the Connelly Iron Sponge and Governor Company, of 
3 Wooster Street, New York, avoids these difficulties 
by various peculiarities of construction. 

Referring to our illustration, it will be observed that 
the governor comprises a casing containing a float, a 



making the seat of the valve a knife-edge, clogging is 
prevented. 

In operation, the gas takes the course indicated by 
the arrows, first entering the governor at the bottom 
opening, then passing through the valve and finally 
acting on the float, which is balanced to maintain the 
desired pressure. As the gas in each burner is ignited, 
the float sinks and the valve is further opened to per- 
mit the passage of more gas. Should the pressure be- 
come excessive, the float rises and, partially closing the 
valve, permits only an amount of gas to pass through, 
which is sufficient for the needs of the burners in oper- 
ation. 

♦ « » » ♦ 

AN IMPROVED TREAD-SANDING MACHINE. 
The accompanying illustration represents a new ma- 
chine made by the Defiance Machine Works, of De- 
fiance, Ohio, which automatically smooths the tread of 
a vehicle-wheel. Mounted upon a suitable bed-plate 
and stand are two head-stocks sliding in longitudinal 
guideways. On shafts extending through the head- 
stocks spindles are fitted carrying sandpaper disks. 
The spindles are driven by the pulleys and belts shown 
in the illustration. The wheel to be finished is placed 
between the disks with its hub resting on a spring-sup- 
ported cone held on a spindle. Secured to this last 
spindle is an arm provided with pins extending up- 
wardly between the spokes of the wheel. The wheel- 
spindle is driven by a system of gearing connected by 
pulleys and belts with the countershaft. The head- 
stocks are adjustable relatively to the sandpaper disks 
by means of screw rods having hand-wheels at their 
outer ends. The inner ends of the screw rods are pro- 
vided with collars, between which are loosely held 
blocks pivotally connected with the ends of a lever. 
One end of the lever has a handle carrying a hand- 
lever for operating a spring-pressed catch and locking 
the handle in position. When the hand-lever is 
pressed, the handle and lever are unlocked, thus en- 
abling the operator to swing aside the lever and cause 
the screw rods to move the head-stocks in opposite di- 
rections and force the sandpaper disks apart. While 
the parts are in this position, a wheel is placed on the 
proper spindle and the lever swung back to its initial 
position and locked in place. The rotary motion now 
given to all the spindles causes the wheel andthe sand- 
paper disks to revolve rapidly. When the tread of the 
wheel has been sufficiently smoothed, the hand-lever is 
again operated, the disks moved apart, and the wheel 
removed. 



A movement is on foot, says The Medical Record, in 
Allegheny, Pa., to establish an association for the 
loaning of pictures to be hung on the walls of the hos- 
pitals, the pictures to make the tour of the hospitals 
and then to be returned to their owners. One of the 
originators of the movement has offered sixty of the 
pictures from his home. In a letter accompanying 



A NEW FIRE-EXTINGUISHER. 

The fire-extinguisher which we illustrate belongs to 
that class in which a tank or reservoir is partially filled 
with a solution of sodium bicarbonate, into which is 
precipitated the contents of a bottle containing sulfuric 
acid, the resulting gas being used to extinguish the fire. 
Fig. 1 shows the tank provided with the usual dis- 
charge pipe, having a nozzle of any desired construc- 
tion. The tank is provided with a screw-closure hav- 
ing a circular wall covered by a screw-cap. Secured to 
the lower side of the closure and projecting into the 
tank is a yoke, shown in detail in Fig. 2. A glass 
bottle containing sulfuric acid is held by this yoke so 
that the cork presses against the cover. Within the 
cover a lever is fulcrumed and connected by means of 
a rod with a lever having at its free end a hammer- 
like formation adapted to bear against the bottom of 
the bottle. The latter lever is fulcrumed on an arm 
carrying a pan, the perforated bottom of which lies 
just above the solution of sodium bicarbonate. 

When it is desired to use the extinguisher, the screw- 
cap is removed and the lever pressed downwardly. 
This operation causes the hammer to be forcibly driven 
against the bottom of the bottle, thus breaking the 
glass and causing the sulfuric acid to fall upon the 
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SING'S FIRE-EXTINGUISHEB. 



pan, whereby the acid is sprayed into the soda solu- 
tion. The resulting gas is then used to extinguish the 
fire. 

In Fig. 3 we have shown a modification, in which the 
operating lever inclosed within the cover is formed of 
two sections. These sections may be doubled on each 
other or they may be extended to the position shown 
by dotted lines. Instead of being screwed in place. 




DOUBLE AUTOMATIC TREAD-SANDING MACHINE. 



valve-stem connected with the float, a mercury-reser- 
voir, and passageways for the gas. Unlike the valve- 
stem in most governors, the stem is here supported by 
loose chains, the flexibility of which presents no oppo 



sition to the movements of the float and stem. By them, 



his offer he said that many persons spend a part of 
the year out of the city, and during that time the 
pictures would do much good in the hospitals, without 
in the least depriving their owners of the enjoyment of 



the cover is hinged to a lug. By means of this con- 
struction, the cover may be quickly displaced and the 
lever extended for operation. 

The extinguisher is the invention of Dr. Allan Mott 
Ring, of Arlington Heights, Mass. 
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DIFFICULTIES OF MOUNTAIN IRRIGATION 
ENGINEERING. 

BY H. A. CRAFTS. 

In the early days of irrigation engineering in Colo- 
rado the question of locating a canal was of easy solu- 
tion. Numerous streams were found flowing out of the 
rocky gulches and canons on to the broad plains. The 
pioneer irrigator appropriated to his use the rich allu- 
vial soils along the borders of the streams and laughed 
at the man who suggested the possible utility of the 
table lands that stretched on all sides, producing little 
save buffalo grass and sage brush. The soil was sup- 
posed to be poor even if it were possible to get water 
upon it. But it was not long before bolder spirits ven- 
tured upon the occupation of these lands. And when 
they were broken by the expenditure of not a little ani- 
mal force (for the soil in many places was baked as hard 
as a brick), and the water from the artificial irrigation 
ditches was turned upon them, they produced wonder- 
ful crops, so that in time the bottom lands, which had 
for so long been considered the only ones available for 
cultivation, fell into disfavor and in many cases were 
given up to the herdsman. 

The value of the table lands for farming purposes 
having been demonstrated, there followed a scramble 
for all such as were favorably situated for irrigation. 
So that it was not long before not only was the water 
supply of the various streams appropriated, but all the 
most favorable sites for ditches were taken up. The 
first land-holders had, of course, the choice of location, 
both for lands and ditches. Provided the lands were 
within reach of water, their lay and quality of soil 
were the first questions for consideration. Topogra- 
phy was of course considered to some extent, but diffi- 
cult engineering was not necessarily encountered in 
the prosecution of these early enterprises. Everything 
was planned with a view to avoiding mountain con- 
struction, so that the location of main ditches was a 
very simple thing. 

The first care was the location of the head gate or 
the point of tapping the stream from which the water 
supply was to be obtained. The bank of the stream 
merely had to be cut to a sufficient depth to permit 
the water to flow into the proposed canal at the de- 
sired head. In some cases a dam or jetty was extended 
from the lower side of the head gate at an angle, out 
into the bed of the steam, in order to facilitate the di- 
version of water. These were usually constructed of 
cobble stone from the bed of the stream, supplemented 
by logs, brush, and sometimes straw weighted down 
with stone. From the bank of the stream the con- 
struction of the canal was a matter of mere plowing 
and scraping. 

Our illustrations show the various features of an in- 
teresting piece of mountain construction known as the 
North Fork ditch. In order to cover the land which 
was designed to be irrigated, the promoters of this 
work were compelled to follow up the North Fork of 
the Cache la Poudre for a distance of eleven miles from 
its confluence with the main stream. The dam and 
head gate were established in the midst of a rocky 
gorge, five miles from the base of the outer range of 
foothills. Intervening was a perfect labyrinth of 
granite hills, and beyond these a series of limestone 
and sandstone ridges. 

In order to raise the water in the stream to the re- 
quisite height, a dam of rock and cribwork was con- 
structed in the bed of the stream. The dam was 50 
feet high and 300 feet long at its crest. The thickness 
of the dam at the bottom is 75 feet and at the top 12 
feet. The top of the dam was floored over with three- 
inch planking, forming a spillway for the entire 
length of the crest. The darn is set in solid granite, 
the sills of the cribs being fastened to the rocks by long 
drift bolts set in lead. From the head gate the water 
is conducted in a flume ten feet wide and sufficiently 
high to carry v/ater to a depth of five feet. The flume 
is set on a grade of 10J^ inches to the mile. It is con- 
structed of 6X10 sills, 6X6 posts and 3X6 stringers and 
lined with 2>^-inch planks. The planks before being 
put in place were dipped in boiling tar and each year 
are painted on the inside with hot tar, just before the 
water is turned in. This is done to preserve the wood, 
which is severely tried by the water, the hot suns, and 
the dry atmosphere of Colorado. 

The flume, after leaving the head gate and crossing a 
small point of land, is carried across the North Fork 
itself upon a truss bridge, supported by stone piers. 
Next was encountered the craggy side of a granite hill. 
This granite is known in technical terms as " gray 
whacke" and is one of the hardest kinds of material to 
work in. Four of these granite hills were tunneled in 
the progress of this work. The largest of these tunnels 
is 630 feet in length. The tunnel section is 10 feet wide 
on the bottom and 6 feet high, the roof being struck 
on a 4-foot radius. These tunnels were all drilled out 
by hand and cost $70 per lineal foot. 

From hill to hill the ditch was carried in flumes 
across canons and gulches, the flumes being supported 
by bridges, one of which is a steel Fink truss, the others 
being wooden Howe truss. The total length of flumes 
is 4,000 feet and of tunnels 1,000 feet. The flumes and 
tunnels were joined by quarrying the rock down to 



grade and then cementing the fluming to the sides of 
the tunnel with Bykenhoff cement. The joints were 
also caulked to render them thoroughly watertight. 

After getting out of the granite hills, ridges of strati- 
fied sandstone were encountered, some of which had to 
be tunneled, while the ditch was quarried out of the 
sides of others. In fact, one-third of the work to the 
plains was solid rock work. The original cost of the 
first five miles of this ditch was $154,000, or more than 
$30,000 to the mile. The cost of the fluming was $6 per 
lineal foot, or $35,000 per mile, approximately. With 
good care it is estimated that the flume will have to be 
renewed but once in eighteen years. 

The principal features of the ditch as it traverses the 
outer foothills are the short tangents and sharp curves, 
which are necessitated by the fact that the waterline 
has to be kept as near as possible below the original 
ground line. The sharp curves necessitate the pro- 
tecting of the bank of the ditch, especially in running 
a full head of water, because of the erosion near the 
waterline. This action is checked by riprapping, dry 
rubble walls, or masonry set in cement. The banks 
also require constant attention during the time of run- 
ning water to guard against the work of gophers. 

At the end of the mountain division of the North 
Fork ditch, which is 8 miles from the head gate, the 
canal enters what is known as the "natural channel 
division," which from a scientific standpoint must be 
regarded as a failure, the result of a mistake made by 
the engineer of the original construction. At this point 
the water was turned into a natural "draw," but not 
a natural water course. There is a sharp fall here of 
some 500 feet. The engineer supposed that the water 
would soon cut a channel down to bed rock and there 
stop. But contrary to expectation the total length of 
the division lies through a series of strata consisting of 
a mass of soft shale and friable soils. The consequence 
is that the canal has dug its way for the entire length 
of the division into a chasm in many places from 75 to 
100 feet deep. This has had the effect of clogging the 
first mile of the division with immense quantities of 
sand, which has to be cleaned out yearly. Large quan- 
tities of this sand have also been washed out upon the 
adjacent land, for which the company has been com- 
pelled to pay heavy damages. 

This sand is also discharged in large quantities 
through a series of trap floodgates, located on this sec- 
tion of the ditch. The flood gates are badly planned, 
being hinged at the bottom and opened by the auto- 
matic action of high water. Being thus constructed, it 
is a very difficult task to close them when once open, 
without shutting the water entirely out of the ditch. 
They have to be lifted against the combined weight of 
the gates themselves and the water flowing over them. 
It is probable that they will be abandoned and autom- 
atic spillways constructed in the shape of a series of 
long level flush boards, calculated to relieve the ditch 
of all flood water without disturbing the natural flow 
of water in the canal below high water mark. 

The North Fork, which is in successful operation, 
including the main ditch and laterals, has a total 
length of 52 miles. The main ditch is 23 miles in length. 
It has a carrying capacity of 200 cubic feet per second. 
The storage capacity of its reservoir system is 600,000,- 
000 cubic feet of water. Five thousand acres of land 
below it are in actual cultivation. Its present irrigat- 
ing capacity is 12,000 acres. Whether it will ever be 
brought to a condition that will compensate for the 
large amount of money expended upon the mountain 
division is a question for the future to determine. 



A Hotel Silver-plating Plant. 

It is a common thing for hotels to have their own 
laundries, their own electric lighting plant, and their 
own bottling machinery, but the H6tel Melropole, in 
New York, is probably the only one that does its own 
electro-plating for the purpose of renovating its spoons 
and forks and other articles from which the silver has 
been worn off. The plant, which has been in opera- 
tion for some time, says The Electrical Engineer, of 
New York, has fully justified the first cost of the outfit, 
and has shown the economy and feasibility of this 
novel scheme. The United Electric Light and Power 
Company, which supplies current to the hotel, leads 
its high potential circuit into the sub-cellar, where it 
is transformed to 220 volts by means of two 1,000 light 
converters. In close proximity to this place the hotel 
management has installed the silver-plating plant, 
which consists of the following apparatus : A 2 horse 
power 200-volt 2-phase Tesla motor running at 1,800 
revolutions per minute, belted by means of a counter- 
shaft to a buffer running at 3,000 revolutions per min- 
ute, and a plating dynamo delivering 75 amperes at a 
pressure of 5 volts ; the necessary fuses, an overload 
circuit breaker, and the conductors, which in this case 
are hollow copper tubes, leading to the various vats. 
There are, in all, four of these vats, each holding 25 
gallons of liquid, and containing respectively the 
nickel, copper, silver, and striking solutions. As the 
operator of this plant is not kept busy constantly, the 
guests not eating the silver off with sufficient rapidity, 
he devotes the remainder of his time to the buffing of 
the silverware. 



Science Notes. 

An interesting experiment has just been started on 
the Philadelphia, Wilmington, and Baltimore Rail- 
road in order to find out which is the best wood for 
telegraph poles. Some forty-two have been set up in 
order to test the life of the various woods employed. 
There are six chestnut poles, creosoted ; six pine poles, 
creosoted ; six chestnut poles, woodiline ; six set in 
broken rock, six in clay, six in the ordinary manner, 
and six to have a hole bored near the ground so that 
they can be saturated with oil. 

There are now about 350 public libraries in Great 
Britain, says Science. These libraries contain over 
5,000,000 volumes and isssue about 27,000,000 books 
each year. The annual attendance of readers is about 
60,000,000. In comparison with these figures the follow 
ing, recently published, will be interesting : There arc 
844 public libraries in Australia, with 1,400,000 volumes ; 
298, with 330,000 volumes, in New Zealand ; 100, with 
300,000 volumes, in South Africa. In Canada the 
public libraries contain ov«r 1,500,000 volumes. In 1896 
the United States, according to government statistics, 
possessed 4,026 public and school libraries, containing 
33,051,872 volumes. 

A national astronomical society is about to be 
organized in this country. Heretofore the astrono- 
mers have been in the habit of meeting together once 
a year at the annual meetings of the American Associa- 
tion for the Advancement of Science, they constitut- 
ing a large part of the membership of Section A. Ma- 
thematics and Astronomy. The number of observa- 
tories and the number of men now devoting them- 
selves to astronomical research make the formation of 
a separate astronomical society advisable. It is pro- 
bable that the new society will be one of the "affiliated 
societies" of the American Association for the Advance- 
ment of Science, which hold their annual meetings at 
the same time and place. 

Mr. McNicholl, the general traffic manasrer of the 
Canadian Pacific Railway, estimates that fifty thou- 
sand people have gone to the Klondike this season, and 
that twenty thousand of them will return to their 
homes without reaching the gold fields. Each man 
carried with him an outfit costing several hundred 
dollars, and his traveling expenses were not less than 
$250 or $300, making a total average expenditure of 
not less than $600, or a total investment of $30,000,000 
in pursuit of the phantom. Thus far less than one- 
fifth as much has been brought away, taking the 
miners' own statements as correct ; and the total out- 
put of the Klondike country this year is not expected 
by the most sanguine to exceed $10,000,000. In other 
words, the gold hunters will get back about one-third of 
their investment. 

An extended study of the phenomena of insomnia 
by De Menaceine, a Russian authority in medicine, 
brings him to the conclusion that it is characteristic of 
persons who blush, laugh, weep readily, and whose 
pulse is apt to quicken upon the slightest provocation. 
Loss of sleep, however, he admits, most frequently re- 
sults from overwork of either mind or body ; over- 
strain of either kind dilates the bloodvessels of the 
brain and eventually paralyzes them, extreme cold 
producing the same results. Experiments also show 
that exercise of the emotions causes a rush of blood to 
the brain, and sleeplessness, if occurring near bedtime. 
There is a common theory that sleep is required in 
proportion to the scarcity of red corpuscles in the 
blood, and thus all persons do not correspond in their 
need of sleep, and many authorities agree that the need 
of sleep depends upon the strength of consciousness. 

Mr. Kempster B. Miller, one of the best known tele- 
phone experts, is the instructor at the International 
Correspondence Schools, of Scranton, Pa., on the sub- 
ject of telephony. The course is a remarkable one, and, 
like the other courses of this school, it is taught by 
mail. The telephony course is intended for electrical 
engineers, switchboard designers, inspectors and em- 
ployes of telephone manufacturers, promoters and 
officers of telephone companies, members of con- 
struction boards, telephone superintendents, those in 
charge of interior systems, chief operators and opera- 
tors, electricians in the navy and merchant marine, 
members of the Signal Corps of the army, street rail- 
way superintendents, etc. Few of the technical schools 
in this country give instruction relating to telephony, 
and the importance of the subject has not been suffi- 
ciently appreciated by electrical engineers. The course 
is intended not only to give the theory of telephony, 
but also to give an excellent idea of the practical work 
of the installation of the complete systems. The course 
commences at the beginning, which is acoustics, and 
takes the student from the fundamental principles of 
sound through the theory of the multiple system ; 
from the construction of the simplest private line 
through the complexities of the great multiple switch- 
board, the construction of which involves the use of 
thousands of miles of wire and hundreds of thousands 
of soldered joints. The instruction papers are most 
valuable, and we are sure that those who take this 
course will obtain a competent knowledge of the sub- 
ject. 
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LEAKAGE OF BICYCLE TIKES. 

To the Editor of the Scientific American : 

In view of the extensive use of the bicycle, it may be 
of interest to some of your readers to know how the 
porosity of the rubber in the pneumatie tire may be 
easily demonstrated. This porosity, rendering the rub- 
ber pervious to air, accounts for the necessity of fre- 
quently pumping up the tire, which labor, unavoid- 
ably associated with the use of pneumatic tires, is 
very often attributed to a leaky or an imperfect valve ; 
Whereas, in fact, there is a perfect stream of air con- 
tinually passing through every tire throughout its 
length in the shape of exceedingly fine bubbles, so 
long as' the pressure of air inside the tube is much in 
excess of the atmospheric pressure on the outside, as it 
always is when the tire is properly inflated. 

This flow of air can be easily shown by stretching a 
sheet of rubber, such as is used in the inside tube of 
the bicycle tire, over the slightly flanged end of a glass 
tube and winding a stout twine tightly about the rub- 
ber in several turns, as shown in Fig. 2. By filling the 
tube with any transparent oil and connecting the top 
of the glass tube to a vacuum pump capable of pro- 
ducing a fairly good vacuum, a continuous stream of 
bubbles will be seen to rise through the oil, which will 
continue so long as the vacuum is maintained above 
the oil. With a vacuum of about 28 inches by the mer- 
cury gage, the bubbles will be from -fa to xs inch in 
diameter, and even larger as they near the surface of 
the oil. This large size of the bubbles — enab- 
ling them to be seen so distinctly — is due to 
their being relieved from atmospheric pressure, 
and therefore greatly expanding as soon as 
they reach the inside of the rubber wall, the 
only pressure at that point being that due to 
the weight of the oil and the slight remnant of 
air remaining above the oil. If the top of the 
tube is suddenly opened to admit atmospheric 
pressure, the bubbles are seen to suddenly dis- 
appear, being compressed into the finest specks, 
and, owing to their diminutive size, they re- 
main practically stationary in the oil. When 
the vacuum is again produced, they suddenly 
expand to their former size and continue their 
journey toward the top of the oil. 

By means of the arrangement shown in Fig. 
1, the writer has tested samples of several dif- 
ferent qualities and makes of rubber tube up 
to M inch thickness of wall, and has been un- 
able to find any that would not allow the air to 
pass through it freely. 

Fig. 1 shows in section a rubber tube of nearly 
pure gum with % i ncn wall. Near the ends 
were attached perforated rubber stoppers 
cupped out to hold castor oil, in which the ends 
of the rubber tube were kept immersed to pre- 
vent any air passing between the glass and the 
rubber. The lower end of the rubber tube was 
closed by a sealed glass tube fitting tightly. 

The pump was allowed to work sufficiently 
long in every test to exhaust all gas from the oil 
and the inside surface of the rubber. The stream 
of air bubbles would continue to pass after the 
pump had been working for several hours. 

Immersing the entire tube in castor oil would 
cause the passage of air to cease but as soon 
as the tube was removed from the oil the flow 
of air would be resumed, although in smaller 
quantity. Wiping off the oil from the outer 
surface or bending the tube would cause the air bub- 
bles to greatly increase in number. 

Peterborough, Ontario. HENRY D. BURNETT. 



miles, or 15 miles longer than the New York and Albany 
run, and the time is 3 hours 5 minutes, giving a booked 
speed of approximately 51 miles per hour. 

In this country, the California Limited (run semi- 
weekly during the winter months), on the Santa F6 
route, is scheduled to run the 202 miles from La Junta, 
Col., to Dodge City, Kan. (on an average descending 
grade of about 7^| feet to the mile), without stop, in 
the very creditable time of 4% hours, but presumably 
there are stops not shown on the official time card. 

No doubt your attention has already been called to 
what is presumably a slip in the first paragraph of 
your article. You state, or imply, that the Empire 
State Express was inaugurated during the year of the 
World's Fair, that is, 1893, and that the length of its 
run is nearly 1,000 miles. Doubtless you refer to the 
"Exposition Flier," which was run distinctly from the 
Empire State Express. The run of the latter is, of 
course, 440 miles, and the date of its inauguration was 
1891. 

Hoping this long epistle has not exhausted your 
patience, and that you will publish the same if you 
think it of general interest, 1 am, 

Santa Cruz, Cal. Hugh S. Gordon. 

[The run on the London & Northwestern Railway 
to which our correspondent calls attention is a good 
performance, but its exact merit can only be known 
when the weight of the train is given. It would scarcely 
come into the comparison instituted in our article of 
September 3, for the reason that it is not a regular 
daily train running on schedule time, as is the case 
with the Empire State Express and the Cornishman. 
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Long Distance Railroad Runs Without Stop. 

To the Editor of the Scientific American : 

I have studied with great interest the valuable article 
in your issue of September 3 on the subject of the two 
fastest long distance railroad runs without stop, and 
congratulate you on the completeness of the engineer- 
ing data contained therein. I wish, however, in this 
connection, to call your attention to the ocean express 
trains on the London & Northwestern Railway, which 
make the run from London to Liverpool without a 
stop, the distance beiug exactly 200 miles, or 6 miles 
greater than that covered by the Great Western train. 
These trains also owe their existence to the keen com- 
petition between the Liverpool and Southampton 
steamship routes, and run every Wednesday and Satur- 
day, in connection with the White Star and Cunard 
boats. The time for the 200 miles is 3% hours, giving 
a booked speed for the entire run of 53% miles per 
hour, approximately the same as that of the two trains 
described in your article. I should say that I have no 
data for these trains more recent than last December, 
but, as the competition is as keen as ever, I presume 
the speed is still maintained. An article on these 
trains would doubtless be very acceptable to your 
readers. You do not seem to take account, either, of 
the run from London to Crewe, made twice daily by 
the same company, without stop. The distance is 158 



METHOD OF TESTING LEAKAGE IN BICYCLE TIKES. 

The facts given in the letter are of considerable in- 
terest, especially the run on the Santa F6 route, the 
account of which will, no doubt, be news to a con- 
siderable number of our readers. — Ed.] 

<««.«. 

Plants of Hawaii. 

Since it has been determined, says The Independent, 
that the Hawaiian Islands may immediately come 
under the dominion of the United States, its natural 
products must deeply interest our people. A tropi- 
cal flora is always attractive, but that of these islands 
is peculiarly so. 

It is well known that they are very remote from any 
other land. From our own country the distance is 
2,040 geographical miles, to the Marquesas group 1,060, 
and to Tahiti 2,190. It .will thus be seen that it occu- 
pies a singularly isolated position, and, from a natural 
history point of view, has been left to work out its 
own salvation. Anyone who has given attention to the 
distribution of animals and plants over the earth knows 
how profoundly a fauna or flora may be affected by 
such entire independence of other lands. Once estab- 
lished in such a situation, uninfluenced by continental 
struggles, the creatures in the course of ages assume 
peculiar and marked characteristics. 



Japan, the depth of water is less than a thousand 
fathoms, and reveals a narrow band of raised sea bot- 
tom. This line of reefs and islets exactly follows the 
trend of the fissure in the earth's crust on which the 
Hawaiian volcanoes have been erected. There is, too, 
abundant evidence to show that the age of the differ- 
ent islands of the group increases from east to west. 
Hence it is fair to conclude that these islets, rocks, and 
reefs lie in the same fissure and are only the coral-cov- 
ered peaks of submerged volcanoes ; in other words, 
that the volcanic action began at the northwest ex- 
tremity, thirty degrees of longitude northwest from 
the island of Kauai. Thence it gradually moved on to 
the island of Hawaii, with subsidence of the older for- 
mations while it progressed. 

But the western extremity of this varied sea bottom 
is separated by a great distance and enormous depths 
of sounding from the nearest high land, Japan, and the 
circumstance that the present flora of the Hawaiian 
Islands has less affinity to that of Japan than to any 
other warm or temperate country on the borders of the 
Pacific forbids altogether the assumption that this 
submerged chain of islands can at any time have form- 
ed a road for the migration of plants. 

The soundings between Hawaii and California reveal 
one of the profoundest oceanic depressions on the globe. 
This, considered alone, would prove almost a total bar 
to the migration of plants from the northern portions 
of America. But, in considering the problem of distri- 
bution, one has to take into account the presence, 
direction, and force of ocean currents. These may 
carry on their surface seeds or even parts of living 
plants. Darwin proved by actual experiment 
that many seeds will long survive exposure to 
sea water. 

Almost an infinitesimal number of Hawaiian 
plants, and these mostly on the high moun- 
tains, are North American in origin. However, 
a current deflecting from the coast of Mexico, 
or even further south, bathes the shores of the 
Sandwich Islands, and thus gives a marked 
American character to the Andean regions of 
the country. Other, and especially equatorial, 
currents have also had their effect. Long 
after their establishment in a new region, 
plants may retain traces of their origin. On 
the other hand, under new conditions, and 
disturbance of native systems of check and 
balance, they may vary widely. 

It is said that Hawaii contains, and we would 
expect this from the circumstances above in- 
dicated, more endemic plants than any other 
known country; i. e., plants peculiar to itself. 
Great differences of elevation are found in the 
islands, from the palm-fringed lowlands to the 
sparsely clad heights of the volcanic peaks. 

In one day a traveler may proceed from 
tropical jungles to aiegion of perpetual snow, 
and from a climate with an annual average of 
180 inches of rainfall to one of 30 inches, or even 
less. 

It will pay the reader who may be interested 
in lovely flowers to consult the royal folio of 
colored plates of Hawaiian plants prepared by 
Mrs. Francis Sinclair, Jr., and published by 
Houghton, Mifflin & Company, in 1889. One 
is impressed especially by the prevalence of 
elegant types of hibiscus, convolvulus, and 
pealike flowers. Of course this volume, issued 
solely for esthetic reasons, neglects many plants 
that a collector would delight to see. Many 
of these he will find figured in the superb atlas 
of the United States Exploring Expea/tion under Cap- 
tain Wilson. Miss Isabella Bird, now Mrs. Bishop, in 
her charming volume, gives us some pleasant pictures. 
Here is one of them : 

•' Without exception the men and women wore 
wreaths and garlands of flowers, carmine, orange, or 
pure white, twined round their hat and thrown care 
lessly round their throats — flowers unknown to me, but 
redolent of the tropics in fragrance and color. Many 
of the young beauties wore the gorgeous bloom of the 
red hibiscus among their abundant, unconfined black 
hair, and many, besides the garlands, wore festoons of a 
sweet-scented vine, or of an exquisitely beautiful fern, 
knotted behind and hanging half way down their 
dresses. Their adornments of natural flowers are most 
attractive." 

It may be said in closing that Hawaii, like all tropi- 
cal islands, abounds in ferns. They are infinite, vari- 
ed, and beautiful. 



Spontaneous Combustion of Red Lead. 

At some works in Germany a caskful of minium or 

red lead had become hardened, and in order to work 

up the mass again a commencement was made of 

breaking it into pieces, the whole being left for the 



There are reasons for supposing that this group of night covered with a few sacks. The oxygen of the air 
islands has always been thus separated from the influ- | soon acted upon the fresh fractures, raising the tem- 
ences of other lands. While in a northwesterly direc- perature of the mass, while reducing and igniting the 
tion, according to Hillebrande, there is a succession of resinous substances that had served to agglomerate 



reefs and low uninhabited islets extending for a dis- 
tance of thirty degrees of longitude about half way to 



the red lead cement, and a fire was only prevented by 
the fortunate arrival of the watchman. 
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PROTECTED CRUISER "PHILADELPHIA," OF THE 

UNITED STATES NAVY. 
The accompanying engraving of the "Philadelphia" 
will possess special interest for our readers from the 
fact that it was made from a photograph of the vessel 
which was taken as she was leaving San Francisco 
Harbor for Honolulu, with a government commis- 
sion on board bearing the resolutions of Congress an- 
nexing the Hawaiian Islands. 

The idea of annexation had been very much in the 
air for several years when the outbreak of the Spanish- 
American war brought matters to a crisis. A dispatch 
from Honolulu, bearing date April 27, stated that 
President Dole had communicated with President 
McKinley, offering to transfer the islands to this coun- 
try, and to furnish supplies to the American warships 
in the Pacific. This step commended itself to the mili- 
tary and naval authorities and to a strong party in 
each house of Congress, and the feeling in favor of an- 
nexation found expression in the Newlands Joint 
Resolution, which, on June 15, passed the House by a 
vote of 209 to 91. The sanction of the Senate was 
secured on July 6 in a vote of 42 to 21, and the signa- 
ture of the President on the following day, July 7, 
1898, saw these fertile and lovely islands of the North 



Islands." Admiral Miller then ordered the Hawaiian 
flag lowered, the native band meanwhile playing the 
national anthem. As soon as the colors reached the 
ground, they were detached and an American flag was 
made fast and hoisted to the accompaniment of " The 
Star Spangled Banner," played by the band of the 
"Philadelphia" 

The "Philadelphia" is one of five vessels which were 
authorized by act of Congress on March 3, 1887. The 
others were the protected cruiser " San Francisco," 
the monitor " Monterey," and the gunboats " Con- 
cord " and "Bennington." The "Philadelphia" and 
"San Francisco" are practically sister ships, being 
alike in speed and armament, with a difference of a 
little over 200 tons displacement in favor of the "Phila- 
delphia." The points of difference in the two ships 
may be gathered from the following table : 
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press a visitor on first approaching her, we would name 
her imposing freeboard and her unusually heavy bat- 
tery. For a ship of 4,324 tons, a main battery of twelve 
6-inch guns represents an extremely powerful broad- 
side, and the disposition of the guns is such that the 
fore and aft fire is also heavy. Two of the guns are 
mounted behind shields on the forecastle deck, two be- 
hind shields on the poop, and of the eight guns in' 
broadside on the gun deck, the extreme forward and 
after guns are sponsoned out to give a fore and aft 
fire. The total concentration of fire is four 6-inch 
guns ahead or astern, and six 6-inch guns on either 
broadside. Even when armed with her present slow- 
fire weapons, this renders her a powerful ship, and 
when the rearmament with the new rapid-fife 6-inch 
guns has taken place, the " Philadelphia," with her 
1968 knots speed, her bunker capacity of 1,086 tons, 
and her protective deck 4 inches thick on the slopes,, 
will be as effective as many later cruisers that embody 
the experience of the last ten years of warship con- 
struction. The secondary battery consists of four 
6-pounders, four 3-pounders, two 1-pounders, three 
37-millimeter Hotchkiss guns, four Gratlings, and a field 
gun for landing purposes. The full complement is 384 
souls, made up of 34 officers and 350 men. The cqu- 




UNITED STATES CRUISER "PHILADELPHIA" LEAVING SAN FRANCISCO FOR THE HAWAIIAN ISLANDS WITH THE ANNEXATION COMMISSION ON BOARD. 

Displacement, 4,324 tons. Speed, 19*68 knots. Maximum Coal Supply, 1,086 tons. Complement, 384. Armor, protective deck, 2)4 inches on flat, 4 inches on slopes. Guns: Main battery, twelve 6-inch slow-fire guns; 

secondary battery, four 6-pounders, four 3 pounders, two 1-pounders, three 37-millimeter Hotchkiss, four Gatlings, one field gun. Authorized 1887. 



Pacific become a legal part of the great republic of 
the western hemisphere. 

It now remained for the islands to be formally trans- 
ferred to the United States, a duty which was allotted 
to Minister Sewall, who accepted the islands in the 
name of the United States, and Admiral Miller, of the 
"Philadelphia," who was intrusted with the duty of 
lowering the flag of the Hawaiian republic and hoist- 
ing in its place that of the United States. 

To the "Philadelphia" was assigned the honor of 
carrying the annexation commission to Honolulu, and 
a detachment of bluejackets from this handsome ship 
took part in the annexation ceremonies. The formal 
transfer of the sovereignty of the islands took place on 
an improvised balcony in front of the Executive build- 
ing, in Honolulu, on August 12, where Mr. Sewall 
handed to President Dole a large envelope and said 
that it contained the joint resolution of annexation. 
On receiving the document, President Dole replied : 
"A treaty of peaceful union having been made in the 
interest of the Hawaiian body politic with full con- 
fidence in the honor, justice, and friendship of the 
American people, we yield up to you as the representa- 
tive of the American government of the United States 
the sovereignty and public property of the Hawaiian 



The " San Francisco " was built by the Union Iron 
Works, of San Francisco, and the " Philadelphia" by 
the William Cramp & Sons Shipbuilding Company, of 
Philadelphia. As the " Philadelphia " was contracted 
for under the old system, by which a heavy premium 
was offered for excess trial speed above contract 
requirements (the bonus in this case being $50,000 
for every }£ knot above 19 knots an hour), she won 
a premium of $100,000 for her builders. 

It was the intention of the Navy Department to re- 
arm the "Philadelphia" with the rapid-fire 6-inch gun 
when she was undergoing repairs and refitting at the 
Mare Island yard, San Francisco ; but the urgent de- 
mand for the services of the vessel necessitated her 
being dispatched to Honolulu before the new type of 
gun could be mounted. She received, however, a very 
thorough overhaul, and as far as possible all woodwork 
was removed from the interior, notably in the between 
deck fittings, where the original wooden stateroom 
bulkheads were taken out and others of light corrugated 
iron put in. The heavy yards on mainmast and fore- 
mast were removed and replaced by the light signal 
yards shown in the engraving. 

If asked to name the two most striking features of 
the ship, that is, those which would immediately iin- 



traet price of the ship was $1,350,000, to which is to be 
added $100,000 for the excess of 68 knot above the 
contract speed of 19 knots. 

< hi » 

The reports of the asylum at Cairo, Egypt, as to 
the native patients there exhibiting the nature of the 
mental disturbance associated with the excessive use 
of hashish are said to show some remarkable facts, it 
appearing that in 41 per cent of all the male patients 
hashish alone, or in combination with alcohol, caused 
the mental symptoms, while this was the case with 
only 7 per cent of the females. As to whether 
there is a special recognizable form of mental disturb- 
ance produced by hashish, authorities conclude that 
in a considerable number of cases in Egypt the hash- 
ish is the chief, if not the only, cause of such mental 
disease. The usual types of the disease are hashish in- 
toxication — that is, an elated and reckless swaggering 
state, with optical delusions and hallucinations. Acute 
mania is another form of hashish insanity, involving 
frightful hallucinations, restlessness, sleeplessness, in- 
coherence, and exhaustion ; again, there is exhibited a 
weak-mindedness, the patients, though well behaved, 
being excitable about small things and unconcerned as 
to the future. 
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EXPLOSION OF SUBMARINE MINES IN BALTIMORE 
HARBOR. 

The naval operations of the late war with Spain 
have afforded another demonstration of the value of 
submarine mines as an element — we had almost said 
the chief element — of coast defense against an attack- 
ing fleet. Their value was abundantly proved during 
the blockade of Santiago, the actual objective of which 
was the capture or destruction of Cervera's squadron. 
From the day of their departure from the Cape Verde 
Islands to the fatal Sunday morning on which they 
were driven upon the Cuban coast, these cruisers and 
torpedo boats were the storm-center of the war. No 
sooner had they cast anchor within Santiago Bay than 
pur whole available naval force was concentrated at 
the entrance, in the expectation that the capture or 
destruction of these ships would probably mean the 
immediate close of the war — an expectation which 
proved to be remarkably correct. 

Cervera's fleet being definitely located at Santiago, 




SUBMARINE MINES IN PLACE, WITH ELECTRO- 
CONTACT BUOYS ATTACHED. 



it was to the obvious advantage of this country that 
the crisis should be reached at once ; yet, as a matter 
of fact, the ships remained unmolested in the harbor 
for several weeks, and were only finally destroyed as 
the result of their own voluntary departure from the 
harbor. 

What was it that prevented our fleet from entering 
the harbor, and necessitated the dispatch of an army 
twenty thousand strong to assist in the capture of the 
vessels ? It was not the guns of Morro Castle, for 
these have proved to be old muzzle-loading weapons 
of very limited range and power, nor were the more 
modern guns on the opposite shores of the entrance 
sufficient to successfully resist a modern armored 
fleet such as was drawn up at the month of the harbor. 
Our battleships and armored cruisers could easily 
have forced the entrance if the nondescript batteries 
that guarded it had been the sole means of defense. 
It was known, however, throughout Sampson's fleet 
that the tortuous channel was sown with the deadly 
submarine mine, and the existence of these defenses 



was sufficient to keep our powerful fleet outside during 
all the long weeks of the blockade. 

It is not stretching the point too far to assert that 
if it had not been for a few sunken mines between 
Smith Cay and Morro, the army operations at Sant- 
iago would never have taken place. But for the ex- 
istence of these mines, Admiral Sampson would have 
entered the bay, captured or sunk the Spanish ships, 
and confronted the city of Santiago with the alterna- 
tive of capitulation or bombardment within a very 
few days after Cervera cast anchor in the harbor. 

Apart from its enormous destructive power, the sub- 
marine mine exercises a powerful moral effect on the 
enemy, because of its invisibility and the practical 
impossibility of determining its exact location. It is 
the most quickly available of all systems of coast de- 
fense, and, unlike all other means of defense, its cost 
is out of all proportion to the damage it can inflict. 
It is pre-eminently the weapon of the weak. 

Submarine mines are of three different kinds : 

1. Observation mines, otherwise known as judgment 
mines, which are fired by an operator on shore, when 
the hostile ship is judged to be within range. 

2. Automatic mines, which are self -firing on being 
struck by the hull of a ship. 

3. Electro-contact mines, which are electrically con- 
nected with the shore, and, on being struck, cause a 
bell to ring at the firing station, where the operator 
switches on the firing current or not, according as the 
vessel is a hostile or friendly ship. 

The accompanying illustrations show the form of 
ground mine most commonly employed in this coun- 
try. It consists of the mine proper, containing the ex- 
plosive, which is placed on the bottom of the channel, 
and the electro-contact buoys, which are anchored 
above the mine at a predetermined depth below the 
surface of the water. The body of the mine is made of 
cast iron. It is of a hemispherical shape, and is 4 feet 
in diameter and about 2 feet in height. The shell is 
2 inches in thickness, and at the crown is a filling plug 
with electrical connections over which is bolted a 
wrought iron cap. The electric cable passes in through 
the clip shown on the side of the cap. The capacity 
of the mine herewith illustrated, which represents one 
of those which were used in the defense of Baltimore 
Harbor, is 250 pounds of explosive. When it is to be 
used as an automatic or 
as an electro-contact 
mine, the floating buoy 
is attached to the ears 
of the cap. 

The floating buoy is a 
hollow, buoyant sphere, 
in which is placed a cir- 
cuit closer, ana it is pro- 
vided with wires which 
lead from the buoy to a 
fuse in the ground mine 
and to the signal sta- 
tion. The mechanism 
usually consists of a ball 
or a pendulum, which, 
on the buoy being 
struck by a passing ves- 
sel, swings into contact 
with a metallic ring and 
closes the circuit. If 
the mine is fully auto- 
matic or self-firing, the 



closing of the circuit sends a current directly through 
the ground mine and explodes it ; but if it is to be fired 
from a station on shore, the circuit closer merely serves 
to give warning to the operator, who, by the throw of 
a switch, sends a powerful current through the mine 
and explodes it. 

Our readers will remember that immediately upon 




SUBMARINE MINE OF TYPE USED FOR DEFENSE OF 
OUR HARBORS. 

Charge, 225 to 250 pounds. 

the declaration of war the harbors of this country 
were planted with mines, which were maintained in 
working order until news came of the destruction of 
the Spanish fleet at Santiago. This occurrence and 
the overtures for peace on the part of the Spanish gov- 
ernment led to the removal of these obstructions to 
navigation. In some cases the mines were removed and 
in others they were exploded, in order to observe the 
probable effect they would have upon a passing vessel. 
Those placed for the defense of Baltimore were all re- 
moved from the ship channel except one group of 
three, which was exploded on July 18, with results as 
shown in Fig. 1. 

This group consisted of three mines, placed 100 feet, 
apart, in a triangle, and connected with the firing case- 





Fig. 1.— EXPLOSION OF A GROUP OF THREE GROUND MINES IN 
BALTIMORE HARBOR. 

Charge of 225 to 250 pounds dynamite. Water 81 5 Feet deep. Column of watei 200 feet wide and 

225 feet high. 



Fig. 2.— EXPLOSION 07 A DOUBLE MINE IN BALTIMORE HARBOR. 

Base of water column, luO feet wide; height, 246 feet 
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mate. They were each charged with 225 to 250 pounds 
of dynamite and were placed in 30^ feet of water ; 
but, as the bottom consisted of soft mud, it is likely 
that in course of time the mines settled considerably. 
The photograph was taken at a distance of 1,200 feet 
and from a point 35 feet above the water. A careful 
measurement by triangulation showed the column of 
water to be 225 feet high and the base of the disturb- 
ance 200 feet wide. 

The other mines, which had been removed away 
from the channel and placed in water 22 feet deep, 
were exploded on the 27th of August and the results 
photographed as before. 

Fig. 2 was a double mine exploded at a distance of 
500 feet. The base of the column was 100 feet wide and 
its height 246 feet. 

In each explosion, except the first one, fragments of 
the cast iron shell were thrown to a great height and 
some of them were recovered. The negatives made as 
the column of water was ascending show the iron frag- 
ments in their flight. 

A study of these photographs will give a more vivid 
impression of the terrific energy of these machines 
than can be gathered from any verbal or written de- 
scription. They fully justify the caution which pre- 
vents a naval commander from entering a harbor pro- 
tected by mine fields until by countermining opera- 
tions he has cleared the way for his fleet. 



A High Balloon Ascent. 

A remarkable balloon ascent occurred at the Crystal 
Palace, near London, on September 15, by Prof. Ber- 
son, of Berlin, and Mr. Spencer. The large balloon 
reached an altitude of more than five miles, the exact 
height being 27,500 feet. This altitude has only been 
once exceeded, and that was by Glaisher and Coxwell 
in 1862, when they ascended 37,000 feet. A complete 
equipment of instruments was carried, and the obser- 
vations and scientific results were most satisfactory. 
Mr. Spencer says the balloon went straight up at the 
rate of 1,000 feet a minute for 10,000 feet, when it struck 
air currents which turned it toward the southeast ; at 
18,000 feet it took a southwesterly direction; at 25,000 
feet there was a decided feeling of dizziness and breath- 
ing became difficult. The aeronauts than began in- 
haling compressed oxygen, and the result was instan- 
taneous. The men would have been unconscious had 
they delayed using the oxygen a moment longer, but 
with the aid of this gas they were able to attend to 
the manipulation of the balloon and the instruments. 
At 27,500 feet there were only four Dags of ballast left, 
and it was decided it would not be safe to throw any 
more away. The thermometer showed 29 degrees below 
zero and the aeronauts shivered and trembled, though 
they were very warmly dressed. All metallic articles, 
such as the steel tube of the compressed oxygen, were 
coated with ice. The sun was so dazzling that they 
did not dare look at it. The descent was made at a 
terrific speed in the upper altitudes. When the bal- 
last bags were thrown out to steady the balloon, sand 
scattered in the air and played around the car. When 
within 10,000 feet of the earth the balloon began to de- 
scend steadily, and the aeronauts alighted in safety in 
a field of stubble after accomplishing one of the most 
remarkable ballooning feats on record. 



Purity of Cave Air. 

Commenting on the statement made in a recent 
magazine article that the air of the Mammoth Cave 
preserves a temperature of 54° F. , summer and winter, 
the editor of The Alienist and Neurologist, St. Louis, 
July, says that he can confirm this fact from his per- 
sonal experience, and adds this information about the 
quality of the cave air : 

" The cave may be said to breathe twice a year — in- 
haling during the winter and exhaling during the sum- 
mer. This breathing of the cave, and the purity of 
the air and its freedom from germs, are among the most 
interesting problems to be studied. By what process 
the air in the cave becomes sterilized remains to be de- 
termined ; but it is supposed the air gets into the cave 
after having been first drawn through water, the river 
in the cave being subject to rising and falling at cer- 
tain times. Neurasthenics and persons extremely de- 
bilitated feel invigorated after they once get into the 
cave, so that they can endure physical exertion much 
beyond what they could outside. 

" The influence of the cave appears to be rather anti- 
rheumatic than otherwise, owing probably to the re- 
mains of the saltpeter beds therein, which were the 
chief source or one of the chief sources of the supply 
to the gunpowder makers during the war of 1812. A 
colony of consumptives once took up their abode in 
the cave, but it did not cure them, and consumptives 
used to be sent to the cave for its pure air, but the ab- 
sence of sunlight is a serious counteracting influence 
to these cases. But a life near this cave, with frequent 
visits into the cave enjoined, ought, because of its rest- 
ful quietude and pure air, to prove a good prescription 
for part of the treatment of chronic city neuratrophics. 
Asthmatics have also been much benefited by the 
air of this cave." 



miscellaneous Notes and Receipts. 

Wood with Metallic Luster. — A peculiar and certainly 
valuable process to impart the luster of metal to ordi- 
nary wood, without injuring its natural qualities, is 
described in the Paris Annales Forestieres. The wood 
is laid, according to its weight, for three or four days 
in a caustic alkaline solution, such as, for instance, of 
calcined soda, at a temperature of 75° to 90° Celsius. 
Then it is at once placed in a bath of calcium, hydro- 
sulphite, to which, after twenty-four to thirty-six hours, 
a saturated solution of sulphur in caustic potash is 
added. In this mixture the wood is left for forty-eight 
hours at 35° to 50° Celsius. It will be seen from this 
description that the process is somewhat laborious, and 
requires much time, but the effect is said to be aston- 
ishing. When the wood thus prepared, after having 
been dried at a moderate temperature, is polished by 
means of a smoothing iron, the surface assumes a very 
handsome metallic luster. The effect of this metallic 
gloss is still more pleasing if the wood is rubbed with a 
piece of lead, zinc, or tin. If it is subsequently pol- 
ished with a burnisher of glass or porcelain, the wood 
actually gains the brilliancy of a metallic mirror, 
whereby, of course, handsome effects in wood ware can 
be obtained. Withal, the wood remains very firm and 
durable. 

A New Substance Phosphorescent Under the Roentgen 
Rays. — A new mass, phosphorescent under the X rays, 
F. S. Kolle describes in the substance lately intro- 
duced by Van Molekebeke, which is said to be more 
sensitive for phosphorescent screens than all the sub- 
stances heretofore known and employed. The produc- 
tion of the mass is as follows : Dissolve 1 gramme of 
uranium nitrate in 4 grammes of boiling water in a 
porcelain dish, adding 1% grammes of ammonium 
fluoride and boiling the mixture a few minutes. The 
solution, which should not contain any precipitate, is 
cooled off and crystallized, which takes place in an 
hour. The octahedral crystals deposit on the bottom 
of the vessel, and the pale yellow solution turns per- 
fectly colorless. The liquid is poured off from the sedi- 
ment, and the latter, for the purpose of a complete 
removal of the ammonium nitrate, is repeatedly washed 
with cold water. The crystals are insoluble in cold 
water, but readily soluble in hot water. For the pro- 
duction of luminous screens, the dried preparation is 
mixed with collodion or gelatine. The quality of the 
preparation depends upon the perfect development of 
the crystals. The combination of the body is expressed 
by the formula TJ a 2 Flj 4NH 4 F1 — uranium ammoni- 
um fluoride. — Bayerisches Industrie und Gewerbeblatt, 
through Neueste Erfindungen und Erfahrungen. 

The Japanese Petroleum Industry. — As is known, 
competition between the American and Russian petro- 
leum is very keen in the petroleum markets of eastern 
Asia — a condition of affairs rendered still more acute 
by the steadily growing petroleum industry of Java 
and Sumatra. Japan has also entered the list of petro- 
leum producers recently, and the demand for the home 
article is steadily increasing, although America and 
Russia still import about 6,000,000 yen annually. The 
petroleum districts of Japan reach from Hokkaido to 
Akito in the north, and throughout the entire length 
of the provinces Echigo and Shinano as far as the 
province Tolomi. Sixty drills have already been set 
up, and twenty-eight more will soon be ready for ope- 
ration. The method of drilling has been largely im- 
proved ; while formerly drillers did not venture beyond 
a depth of 200 feet, they risk at present 800 and more ; 
the methods of refining have also been improved essen- 
tially. The largest markets for the Echigo petroleum 
are Hokkaido, Shinana, and the northern provinces of 
Yezo. A syndicate similar to that of the Standard Oil 
and the Russian trust is in process of forming for the 
purpose of improving the industrial pursuits, and it is 
also expected that, when formed, efforts will be made 
to gain the eastern market for the export of the 
Japanese petroleum. — Chemische Revue. 

The French Lodeve Teasel. — The keen competition 
between the teasel and the metallic card has forced 
European planters and dealers to procure better teasel 
seed and use a great deal of care to grow a better arti- 
cle, so as to compete more successfully with its rival ; 
for, of course, the entire displacement of the teasel is 
out of the question, at least for some time to come, 
because the metallic card, as at present made, is only 
suited for first roughening the cloth, the subsequent 
gigging operations requiring the vegetable card. All 
the efforts made to obtain a better teasel material 
must, therefore, always be thankfully acknowledged. 
Provence, and more especially the district around 
Avignon, is the principal country for cultivating the 
French card teasel, which is esteemed to be the best, 
by reason of its great resisting power. It was recog- 
nized long ago that that district was too limited in 
extent to supply the large demand for teasels in France 
and other countries, and experiments were tried to 
cultivate the thistle in other countries. These have 
been successful recently, and it was found that the 
region of Lodeve and Carcassonne, south of Provence, 
in the department Aude, was well suited for the pur- 
pose. The region referred to possesses all the funda- 



mental conditions for producing a good growth. This 
teasel is beyond doubt the best that can be used for 
the better grade of napped cloths, which require a fine 
and first-rate nap. The action of the finer hooks is 
distinctly visible in the goods in the process of teasel- 
ing, as well as when finished. A noteworthy advan- 
tage is that a core-rotten Lodeve teasel is hardly ever 
found, but this disagreeable occurrence is only too 
common with all other kinds of teasels. — Der Confec- 
tionnair. 



The Purification of Bad Butter. 

It is with a certain feeling of regret that we under- 
stand that a new industry is about to be introduced 
in Ireland — namely, the making of good butter from 
bad. It has long been thought that, if we could once 
be sure that there was no margarine about, butter 
could be judged by its taste. What, then, are we to 
say to a process by which bad, rancid butter fat can 
be turned again into " fresh " butter ? The data on 
which the process is founded are comparatively simple, 
and the process itself, although somewhat elaborate, 
is, after all, only a rewashing and then a remaking of 
the butter. What is unpleasant about it is that in 
future freshness and cleanness of taste is to be no 
security that the butter is the fresh product of fresh 
cream — no guarantee that from cow to butter pat all 
has been clean andfreefrom rottenness. The rancidity 
of butter is due to the liberation of butyric acid, and 
other volatile acids and their derivatives, through the 
action of microbes — in other words, through the oper- 
ation of decomposition. As is well known, this decom- 
position mostly takes place in butter which has been 
badly made ; for really well-made butter, from which 
all the casein and buttermilk has been worked out, 
will keep for a very long time. In the process which 
has been lately introduced for the removal of these 
offensive products of decomposition the butter is melted 
down with a certain quantity of buttermilk, and 
stirred until a fine emulsion is obtained. Hot air is 
then drawn through the melted liquid, by which 
means a churning action is set up, and, while the 
volatile acids are carried off, the solid impurities sink 
to the bottom, and are removed. Then a current of 
cold air is made to take the place of the hot, and under 
its influence the butter begins to separate in granules, 
as in the ordinary method of churning. The result 
is admirable ; good butter is made from bad, which is 
no doubt extremely ingenious. —Hospital. 



Liquid Air as a Drink. 

"At a meeting of the Society of Biology, held on 
June 9," says the Paris correspondent of The Lancet, 
London, July 23, " M. D'Arsonval referred to some re- 
searches which he had made with regard to the action 
of liquid air upon sundry tissues and upon mucous 
membranes. Actual contact did not take place, and 
the substance could be introduced into the stomach. 
M. D'Arsonval had offered a guest some liquid air 
mixed with champagne, and he, without waiting till 
the champagne thawed, swallowed the whole glassful 
containing about 15 cubic centimeters (about 1-10 gill) 
of liquid air. After a few moments his stomach was 
acutely distended, but a sudden violent expulsion of 
food and gas relieved this condition. If liquid air be 
poured upon the hand, it assumes the spheroidal state 
and breaks up into globules which scatter in various 
directions. It has been proposed to employ it in div- 
ing operations, for a diver carrying a liter (quart) of 
liquid air upon his back would have 1,000 liters of air 
to breathe. M. D'Arsonval also placed in liquid air 
some dried bacilli and bouillon cultures of diphtheria 
and the bacillus pyocyaneus. In one case they were 
there for six days and nights until the air evaporated. 
He then sowed the cultures on agar, and found that, con- 
trary to what he had expected, the liquid air had very 
little effect. Growth went on regularly, the individual 
bacilli were slightly damaged, and the only marked 
modification was that the bacillus pyocyaneus had 
lost its chromogenic power — a modification which, of 
course, is not of the least importance." 



Patents iu Bussia. 

United States Ambassador Hitchcock writes to the 
Department of State from St. Petersburg that it is a 
curious fact that nearly seventy per cent of the patents 
granted in Russia are issued to aliens. This is im- 
portant, in view of the new market for manufactured 
goods in the far East, a market which will probably, 
for a long time to come, be under the control of 
Russia. Patents are granted for inventions and im- 
provements which represent an essential novelty in 
their totality, or in some part or parts, or in a combi- 
nation of parts. One patent can cover several inven- 
tions or improvements, when, combined, they form a 
distinct process and cannot be used separately. No 
patents are granted where there is no essential novelty. 
It is a curious fact that the poor Russian subjects up- 
on adequate proof to that effect can be freed from the 
fee which the government exacts upon filing the case. 
The expense of procuring Russian patents was consid- 
erably reduced when the new law went into operation. 
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THE FALL OF A BRIDGE AT CORNWALL, 
ONTARIO. 

The great advance which has been made of late 
years in the theory and construction of long span 
bridges is proved by the small number of accidents 
that has occurred to structures of the kind that have 
been built by first class firms and under the supervi- 
sion of qualified engineers. As regards the super- 
structure, that is, the bridge proper, it may be said 
that the possibility of serious failure or complete col- 



two river spans being swung and the falsework still re- 
maining beneath the shore span. 

At the time of the accident a large force of men was 
at work on the shore span, and the crash appears to 
have come without the least preliminary warning. 
Fifteen men were killed outright, and sixteen were 
seriously injured. The drawings and specifications 
were made and drawn up under the direction of F. D. 
Anthony, chief engineer of the New York and Ottawa 
Railway Company, for whom the bridge is being built. 



feet above water. When the concrete had been car- 
ried up to within 4 feet of low water level, the crib was 
pumped dry, and the masonry of the pier was started. 
It should be mentioned that, during last winter, 
when work was shut down with only two courses of 
masonry in place, the crib was subjected to severe test 
by the pressure of the ice and by being struck by a 
swiftly moving and heavy raft of timber. Neither of 
these caused any movement of the structure. The 
masonry was completed in the spring to its full height, 




THE CORNWALL BRIDGE BEFORE THE DISASTER. 



WRECKAGE OF THE SHORE SPAN AND FALSEWORK. 



lapse due to inherent weakness has been practically 
eliminated ; and it is only in the substructure, the 
foundations and piers, that any doubts as to stability 
may ever be said to exist. Even as regards the suba- 
queous foundations, it is only in rare cases that the en- 
gineer is unable to state with absolute certainty that 
they are permanently stable; for modern methods of 
diving and boring make it possible to learn with great 
certainty the composition of the river bottoms and 
determine how far it is necessary to carry down the 
foundations before they rest upon a durable stratum 
of ample bearing capacity to carry the superimposed 
structure. 

The terrible disaster at Cornwall, Ontario, in which 
a river pier and two adjacent spans fell into the river, 
is a case (now happily very rare) of the collapse of a 
presumably first class structure which was being 
erected by well known contractors under the super- 
vision of engineers of standing and reputation. For 
the reason that the swiftness of the current has pre- 
vented any thorough examination of the river bottom, 
it is impossible to determine, except by conjecture, the 
cause of the disaster; but such facts as can be gleaned 



and they were approved by the engineers of the 
Canadian government and by Mr. Stewart, the con- 
sulting engineer to the railway company. The con- 
tractors for the superstructure are the Phoenix Bridge 
Company, and the piers were built by Sooysmith & 
Company, of New York. 

The testimony of eyewitnesses is pretty well agreed 
that it was the pier that collapsed first, and it is prob- 
able that the source of the mischief will be found, as 
we have said, at the base of the pier where it rested 
upon the bed of the river. The river at this point is 
deep and swift, the depth being from 35 to 40 feet, and 
the speed of the current between 5 and 8 miles per 
hour. It was decided to sink wooden cribs, fill them 
with concrete, and upon this foundation erect piers of 
solid masonry. As the current was too swift for exam- 
ination of the bottom by divers, soundings were taken 
and the approximate contour obtained in this way. 
The timber crib was 18 feet wide by 62 feet long and 
38 feet in height. When it was sunk to the bottom, 
divers went down and brought up samples of the bot- 
tom, which is reported to consist of clay hardpan over- 
laid with pebbles and bowlders. It was considered 



of 35 feet above the water, the total height of the pier 
above the bed of the river being 70 feet. 

The cause of the accident is, as we have said, purely 
conjectural. It is not in the least likely, as one or two 
witnesses have stated, that the pier was pulled down 
by the breaking of one of the spans. The fallen river 
span lies, practically intact, at the bottom of the river, 
and the supporting falsework was still beneath the 
shore span at the time of the accident. Even if a span 
had broken apart, it would not have pulled down the 
pier with it in falling, but would rather have torn 
away the fastenings by which it was anchored to the 
pier. 

Some eyewitness spoke of the pier as having crum- 
bled away in falling. This is, of course, possible, the 
masonry consisting of rock-faced ashlar with a back- 
ing of Portland cement concrete ; but it is highly im- 
probable, for the reason that masonry that fails through 
overloading invariably gives some premonitory signs in 
the way of cracks and crumbling of the materials, 
neither of which was observable in this case. 

It is probable that the failure of the pier was due to 
the nature of the bottom on which it was built. In 




CORNWALL BRIDGE, SHOWING GAP MADE BY THE FALL OF TWO SPANS 



point to the probability of the swift current having 
undermined the first pier from the south shore, causing 
it to fall over, dragging the shore span and the inter- 
mediate span with it. 

The bridge is located near the Long Sault Rapids of 
the St. Lawrence River. It consists of a draw span 
over the canal, a cantilever across the north channel, 
and three spans across the south channel of the river, 
each of latter being 370 feet in length. At the time of 
the disaster the piers had all been built, and the three 
370-foot trusses had been practically completed, the 



that the bottom was satisfactory, and the filling of the 
crib commenced forthwith. Bags of concrete were laid 
by the divers around the sides of the crib to the 
amount of 50 cubic yards, and then the concrete was de- 
posited by means of self-discharging buckets, having a 
capacity of 1 cubic yard. It was deposited in 18-inch 
layers, and is stated to have set satisfactorily as the 
filling proceeded. 

The cribs, which were built in the customary way of 
12x12 timber walls, securely drift-bolted, and tied to- 
gether by 12-inch cross timbers, were built up to a few 



the first place, the method of building up a heavy pier 
upon the natural bed of the river is not to be com- 
mended, especially when, as in this case, the bottom 
consists of loose bowlders overlying a handpan ; for 
when a bulky object like a crib is opposed to the 
flow of such a swift river as the St. Lawrence, there 
is an appreciable increase in the swiftness of the 
current, and a powerful eddying and scouring ac- 
tion is set up around the base of the pier, which is 
liable to cut away the bed of the river. Where 
the foundations are carried down well below the river 
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bed, scouring does not necessarily imperil the stability 
of the pier ; but when, as in this case, stability depends 
upon the river bottom remaining undisturbed, any 
scouring and undermining at once threaten to over- 
turn the structure. 

There is no question that if undermining is proved to 
be the cause of the disaster, it will shake the confi- 
dence of engineers in this system of foundation. Al- 
though, on account of the swift current, it would have 
been a more difficult and costly undertaking to use the 
pneumatic process, a more satisfactory foundation 
could have been secured, as the crib might have been 
carried down through the overlying material to a bear- 
ing on a firmer substance below, where its base would 
have been protected from the scour of the river. 



Saki, the Japanese Natural Drink. 

Prof. Dr. Loew, of the Munich Brewing Academy, 
who had abundant opportunity to become thoroughly 
acquainted with saki (the rice wine of the Japanese) 
during his four years 1 residence in Tokyo as professor 
at the university of that city, recently made the liquor 
the subject of an interesting talk before the Munich 
Faculty, says The National Druggist. Saki, says the 
professor, has been used in Japan for upward of two 
thousand years. It is made from rice, the grain being 
first steamed, and then impregnated with a species of 
ferment. As soon as the impregnation has occurred, 
the rice is mixed in water, and submitted to fermenta- 
tion. The yeast used in the fermentation is prepared 
from rice straw on which the steamed and impregnated 
rice is spread out before it is prepared for fermentation. 
Under the influence of the ferment and the yeast, all 
of the starch of the rice is taken up, so that the pro- 
duct has the character of a wine, and is hence called 
"rice wine." It is a somewhat remarkable fact that 
for ages past the Japanese have used the identical 
process known with us as "pasteurizing," or exposing 



the saki, inclosed vessels, to a certain degree of heat, to 
give it a keeping quality, which it otherwise does not 
possess. Saki, when readj* for use, contains from 14 
per cent to 16 per cent of alcohol, or is about five times 
as strong as our beer. The latter, however, is forging 
its way into the land, and in all the breweries that 
have been established there beer is made after the 
German method. This seems to be in spite of the fact 
that Japan has, in the main, adopted the English and 
American culture rather than the German. 



The Fortifications Board. 

The war practically suspended the operations of the 
Fortifications Board, but, now that peace is returning, 
the Board will resume its labors. The Board of Forti- 
fications and Ordnance is peculiarly constituted. In 
addition to the military officers composing it, there is 
one lay member, Hon. Joseph Outhwaite, member of 
Congress from Ohio. The appointment of this gentle- 
man was due to the fact that there was a popular idea 
that the people should have a civil representative on 
the Board. The Board is a most important one, and 
consists of the Major-General commanding the army, 
Gen. R. T. Frank, Gen. Peter C. Hains, and Col. Frank 
H. Phipps. The Recorder of the Board is Lieut. J. N. 
Lewis. The function of this Board, as originally con- 
stituted, was to prepare an elaborate scheme of coast 
defense and to determine the merits of rival ordnance, 
and to adopt the types which should be used in the 
army. Of course, during the war the general scheme of 
fortification had to be suspended and all their efforts 
concentrated on the defense of the exposed parts of 
the coast. It is believed that the war will result in 
great attention being paid by Congress to the re- 
commendations of the Board, and it is to be hoped a 
large portion of their plans will be carried out in their 
entirety. 



The Current Supplement. 

The current Supplement, No. 1187, contains many 
articles of more than usual interest, and the front 
page engraving, an excellent portrait of " Wilhelmina, 
Queen of the Netherlands," is accompanied by a biogra- 
phical notice of the Queen and the ceremonies attend- 
ing her coronation. "High Explosives and Smokeless 
Powders and their Applications in Warfare, " by Hudson 
Maxim, is a continuation of a most important paper by a 
great expert on explosives. "Object Lesson Roads" de- 
scribes thegood work which is being done by the Office 
of Road Inquiry, of the Department of Agriculture. 
Small sections of model roads are built as examples. 
" Some New Hand Cameras" describes some very clever 
new French cameras. " Typhoid Fever in Porto 
Rico" is an article by Dr. Nicholas Senn. lt Develop- 
ment of Photography and Astronomy" is an important 
paper by the vice-president of the American Associa- 
tion for the Advancement of Science, Prof. E. E. Bar- 
nard. "Liquid Air" is a very interesting paper by 
Prof. George F. Barker, of the University of Pennsyl- 
vania, and is concluded in this number. 
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RECENTLY PATENTED INVENTIONS. 
Railway Appliances. 

DEVICE FOR PREVENTING RAILWAY ACCI- 
DENTS.— Cornelis Peters, Nymwegen, Netherlands. 
Although the systems of signaling on railways have 
attained a high degree of perfection, accidents arising 
from the failure to observe signals cannot be entirely 
prevented. It is the purpose of this invention to over- 
come this difficulty. The desired end is attained by con- 
necting a movable arm to the apparatus for setting a 
semaphore signal or a switch, in such a manner that 
when the line is closed against the train the arm projects 
outwardly, for example, in a vertical position, and is 
encountered by a lever arranged on the train and ope- 
rating a cock or valve when turned by the arm, so as to 
put the air or steam-brake on and stop the train immedi- 
ately. 

COMBINED SWITCH AND SIGNAL MECHAN- 
ISM.— Charles E. Harris, Ellwood City, Pa. This 
invention is an improvement upon those mechanisms in 
which a signal-lever is used to throw the switch and sig- 
nal-operating mechanism, the two being connected so 
that the signaling mechanism is thrown to " danger" be- 
fore the switch is moved. The switch-operating and 
signal -operating mechanisms each comprise toggle- 
levers for moving and locking the parts. The operating- 
lever has taut connection with the signal-operating 
mechanism and slack connection with the switch- operat- 
ing mechanism, whereby the movement of the signal 
precedes that of the switch. 

CAR-TRUCK— Benjamin F. Allen, Mobile, Ala. 
In this invention a car-truck is provided having two 
sbort axles at the forward end independently journaled 
in boxes on swiveling pedestals. The axles and their 
wheels are provided with means for holding these wheels 
alined with the rear wheels of the truck while the truck 
is traveling on a straight track and for permitting the 
front wheels to move laterally a proper degree when 
running on curves. The frictional resistance of the wheel 
flanges on the track is thus obviated. Novel means are 
also provided for supporting an electric motor on the 
truck-frame, so as to cushion the motor from shocks of 
percussion and adapt it to have a geared connection with 
the rear axle of the car-truck. 

CAR-COUPLING. — Richard C, Beckett, West 
Point, Miss. This invention is an improvement in auto- 
matic pivoted-jaw car-couplings, the novelty residing 
chiefly in the construction and arrangement of the 
springs and disengaging devices. The coupling is 
composed of hollow draw-heads, having their ends 
halved and forming abutting shoulders. Beveled 
catches are pivoted in the draw-heads and are provided 
with spring attachments. These attachments consist of 
hooked stoprods, secured to the free front portions of 
the catches and extend through adjacent holes in the 
draw-heads. Helical springs encircle these rods and are 
seated in sockets in the draw-heads. Lever-triggers, 
composed of straight bars, are pivoted in a slot in the 
catches and pull-rods extend through holes in the draw- 
heads. 

CAR FENDER. —William T. Watson, Victoria, 
British Columbia, Canada. The car-fender provided by 
this inventor has a frame comprising a main-section 
with tubular side-bars. The spring-pressed side-bars 
of a sliding section enter the side-bars of the main sec- 
tion of the frame. Brackets are secured to the rear portion 
of the main frame-section at its sides and carry a cross- 
bar. Standards are pivotally attached to the brackets, 
A yielding bed is attached to the standards and the for- 
ward portion of the main section of the frame. A second 
yielding bed is attached to the forward portion of the 
sliding section of the frame and to the bed carried by 
the main frame-section, the attachment of the latter bed 
being near i ts center. This car-fender can be transferred 
from one end of a car to the other and can be conve- 
niently folded up in front of the dashboard. 



ROLLER BEARING— George W. Dickinson, Ta- 

coma, Washington. This invention is designed more 
especially for car-axles, to prevent overheating. It con- 
sists of a series of steel rollers in place of ball bearings, 
ranged around the end of the car-axle in the axle-box, 
the interior construction of the latter being such as to 
prevent undue friction and hold therollers in position, so 
they cannot become clogged or caught, while the end 
thrust is also provided for. 



Bicycle Improvements. 
BICYCLE STAND. -Percy W. Kirkpatrick, Bel- 
lair, Fla. This bicycle stand is so constructed that it can 
be readily carried on a bicycle without appreciably in- 
creasing the weight and at the same time be always ready 
for use. It consists of two tubes, one sliding over the other 
telescopically, the lower tube working inside of the up- 
per tube and having at its bottom a horizontal foot. The 
top of the upper tube is suspended from the bicycle frame, 
between the seat and handle bars. A spring extends 
from the top of the lower inside tube to the under side of 
the upper end of the outer tube, and tends to force down 
the foot tube onto the ground. The movement of this 
tube is regulated by a catch of special construction which 
travels in a longitudinal groove in the stationary tube, 
the groove having at each end bayonet-like grooves for 
locking the movable tube when the foot is up or down. 
As the foot tube carrying at the bottom end the horizon- 
tal foot is raised, the latter is at the same time rotated 
to be in the same plane as the bicycle frame and out of 
the way of the rider's feet. When, however, the catch 
is turned in the groove releasing the tube, the interior 
spring forces the foot downward upon the ground, rotat- 
ing it meanwhile so that it shall strike the ground trans- 
versely to the plane of the bicycle, and thus hold the lat- 
ter securely in a vertical position. 



Miscellaneous Inventions. 

COMBING MACHINE. — Alfred Wenning and 
Charles Hubert Gegauff, Mnlhouse, Germany. The 
object of this invention is to counteract the tendency of 
drawing rollers to flex apart and to lose their nipping 
power at their central portions. This is' accomplished 
by forcing the ends of the rollers apart, and locating, be- 
tween the devices which have this separating function, 
additional pressnre-exerting devices tending to force one 
roller toward the other. With this arrangement, the 
rollers may be made much longer than usual, without 
any loss of nipping power, and thus the output of the 
machine can be increased. 

WATER-TRAP.— Joseph Patton, Sharpsville, Pa. 
This device is designed to receive and discharge auto- 
matically the water of condensation from steam-engine 
cylinders, and comprises a reservoir with an elevated 
dome, a reticulated baffle-plate located transversely in 
the reservoir and provided with a vertical slot-guide, a 
waste-pipe attached on the under side, and an inlet pipe 
extending from the dome to connect with the engine cyl- 
inders. Pivoted in the reservoir and movable in the 
guide mentioned, is a lever to which a valve and stem are 
connected for controlling the waste. Connected with the 
lever and extending above its free end is a float movable 
in the dome, thus leaving the reservoir chamber mainly 
unobstructed. 

WATER-HEATER AND STEAM-GENERATOR.— 
James McCartney, Oakland, Cal. The purpose of the 
present invention is to provide an improved water-heater 
and steam-generator arranged to insure a proper circu- 
lation of the water. The invention consists primarily of a 
conical water-chamber, the base of which is arranged 
directly over the burning fuel in the fire-box, and a 
spreader placed within the chamber above the base and 
having a central inlet for the water to enter the chamber. 
The sides of the spreader form with the sides of the 
chamber, an upwardly extending outlet for the heated 
water. 



HYDRAULIC PUMP.— Charles F. Carty, Wash- 
ington, N. C. The pump of this inventor comprises a 
pair of casings each having a suction-pipe and a dis- 
charge. In the casings, reels are mounted to turn, and 
on the casings stuffing-boxes are held. A band or wire 
passes through the stuffing-boxes and is connected at its 
ends with the reels, so that, upon rotating the reels, one 
winds up the band while the other unwinds it. A pulley 
is adjustably mounted outside of the casing, and over 
this pulley the band passes on its way from one casing 
to the other. The diameter of the pulley corresponds to 
the distance between the centers of the stuffing-boxes. 

SLEIGH ATTACHMENT FOR VEHICLES.- An- 
drew C. Nygaard, Rawlins, Wyo. This sleigh is so 
constructed that the sleigh-runners may be folded up 
beneath the running gear, permitting the wheels to travel 
on the ground, or that the runners may be made to en- 
gage with the surface over which the vehicle is to be 
passed, at which time the wheels of the vehicle will be 
raised from the surface. By this arrangement the vehi- 
cle is enabled to travel over snow-covered surfaces 
through the medium of the runners and to travel over 
clear surfaces through the medium of the wheels. 

CANDELABRUM— Herman F. Nehr, New York 
city. The candelabrum forming the subject of this in- 
vention consists of a standard made in adjustable sec- 
tions, reversible and interchangeable arms carried by one 
section of the standard and means for securing the arms to 
this section of the standard. Each arm is provided with 
sockets located at its upper and lower longitudinal sur- 
faces, the sockets receiving the candlesticks. By this 
arrangement the design of the candelabrum may be va- 
ried at will and the necessary changes be quickly made. 

CIGAR-BOX ATTACHMENT.— Joseph R. Grins- 
felder, Spokane, Wash. This invention provides a 
simple device capable of being expeditiously attached to 
a cover of a cigar-box and serving to hold the cover 
open at an angle to the body of the box. The device 
supports a price-card or any other card in such a manner 
as not to interfere with the reading of the cigar-box 
label. The device is so constructed that when it is ap- 
plied to a cigar-box cover, the box may be handled by 
the lid without interfering with the device. 

NUT-LOCK.— Cullen E. Lara way, Plaquemine, La. 
This nut-lock belongs to that class in which the nut is 
held by a dog engaging the bolt to prevent the turning of 
the nut The invention embodies a nut-casing carrying 
the dog and an eccentrically bored collar, which collar, 
upon being turned independently of the casing, throws 
the dog into engagement with the bolt. 

LOCK-BOTTLE. -George W. Betjemann and Wil- 
liam Candland, London, England. The purpose of this 
invention is to provide a lock-bottle to contain perfume, 
liquors, and the like, which bottle is arranged to permit 
the owner to lock the stopper in place. The bottle has a 
lock with its casing secured on the neck of the bottle. 
A lock-plate is movable on the casing and is adapted to 
be engaged by the lock bolt of the lock to hold the 
plate against movement. The plate is also adapted to 
lock the stopper to the neck of the bottle when the 
plate is locked by the bolt. 

TILE.— William Thomson, Manchester, England. 
This improved tile is made either from opal or other glass. 
On the back or on the side of the tile small pieces of gran- 
ite, marble, or like material, are fixed, by means of which 
the tiles thus produced can be readily and firmly fast- 
ened in place. In order to make the tile readily attacha- 
ble, the inventor applies to the surface a solution of 
soluble glass mixed with an insoluble silicate and with 
zinc oxid. The tile is then heated to a temperature 
slightly above that of boiling water, causing the mixture 
to form an enamel-like coating. 

GRATE.— William Edgar, Mobile, Ala. The pur- 
pose of this invention is to provide a grate especially 
adapted for burning sawdust. The top plates of this 
grate are so connected with the supporting ribs that an 
efficient draft is obtained. The invention consists prin- 



cipally in forming the top plate with a series of circular 
openings in close proximity to one another. Each open- 
ing has its walls extended above the main top surface of 
the plate. By this means there is formed an annular 
conical ring or projection around each opening so as to 
prevent the sawdust from running through. 

DEVICE FOR HEATING SAD-IRONS.— Francis 
W. Newton, Gainesville, Texas. According to this in- 
vention, a body mounted on a base is provided with 
faces against which irons are adapted to be placed and 
with openings below the faces. Inclosing covers there 
are for these openings, one side of the covers being 
open. A slide is adjustably mounted on each cover and 
is arranged to close the open side thereof. By manipu- 
lating the slides, the desired degree of heat can be sus- 
tained with the consumption of a minimum amount of 
fuel, and the sad-irons resting against the faces thus re- 
ceive a uniform degree of heat. 

GATE-HINGE.— Herman F. Nehr, New York city. 
This hinge is provided with a cap mounted to rotate on 
the upper end of a post. Between the cap and post, a 
block of hard metal is interposed. A casing surrounds 
the post, is secured to the cap, and is supported solely by 
the cap. The construction is such as to adapt this hinge 
to the heavy doors and gates used in churches. 

FLASH LIGHT APPARATUS.— Israel Cohn, New 
York city. The idea of this invention is to facilitate the 
measurement and use of specified charges of magnesium 
powder obtained from a larger magazine, yet so con- 
structed that there will be no danger of the powder in 
the larger magazine being ignited. The larger magazine 
consists of a long tube, having attached to the top a short 
revocable tube, sufficient in length to hold a charge of 
powder enough for making a flash-light photograph. 
Attached near the lo#er end of the short tube is a small, 
flexible pipe leading to a mouthpiece. On one side of 
the tube, parallel with its length, is a small wick tube 
holding a wick which projects slightly at the top, and 
filled with alcohol. To fill the small tube it is revolved 
till the hole in the bottom coincides with the hole in the 
top of the magazine supply tube; then the thumb is put 
over the mouth of the small tube, and the whole is in- 
verted, the magnesium in the large tube falling, by grav- 
ity, into the small tube. The latter is now revolved, 
which cuts off the magnesium and the whole is reverssd 
in position. The wick is lighted, the mouthpiece placed 
in the mouth, and the charge of magnesium in the small 
tube is blown upward into the flame, producing the flash. 
At the time the small tube is revolved for filling, itaLso 
cuts off connection with the air tube and prevents the 
powder from going into that. 

FILTER.— William A. Maddin, Moscogee, Indian 
Territory. This invention consists essentially of a filter 
made in three separate sections, each provided with va- 
rying thicknesses of filtering substances and the whole, 
when put together, inclosed in an outer casing, leaving 
an air space between them for the air to circulate freely 
around the filtering portion. The upper section of the 
filter is filled with coarse sand held between wire gauze 
of suitable mesh. The center and largest section has 
broken charcoal supported by a perforated bottom, 
while the lowest section is filled with coarse sand and 
gravel between gauze wire ends. It is designed to filter 
rain water from spouts, is readily taken apart for clean- 
ing, and the sections are reversible, while the ventilation 
feature is one of its chief merits. 



Designs. 

FABRIC— Alice A. Azeez, New York city. The 
leading feature of this design consists of a fabric having 
a raised elongated figure rounded at its lower end and 
converging toward its upper end and having a ribbed 
surface. 

Note.— Copies of any of these patents will be furn- 
ished by Munn & Co. for 10 cents each. Please send 
the name of the patentee, title of the invention, and date 
of this paper. 
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(7502) C. V. F. asks: 1. Will you please 

tell me if the moon gives any heat? A. Certainly; the 
moon gives off heat. Tou will find a statement on 
this point in " The New Astronomy," by Prof. Todd, 
price by mail, $1.50. This, however, is probably heat 
which the moon has absorbed from the sun and af- 
terward radiates. The part of the moon which is near 
the close of its long night of two weeks is probably at a 
temperature of about 300* below zero. 2. Where are 
some of the best art galleries in New Tork? A. The Art 
Gallery of the Metropolitan Museum is probably the best 
in New York. 

(7503) F. D. B. writes: In a recent 

Notes and Queries column you gave the ingredients of a 
polarity tester that discolors at the positive pole. Will you 
please let me know what is used in the testers that give a 
purple discoloration at the negative poles? A. To pro- 
duce a purplish discolorationat the negative pole prepare 
two solutions as follows : 

1. Alcohol 10 parts. 

Phenolphtbalein 1 ** 

Dissolve and add 

Water distilled 110 " 

2. Water distilled 10 parts. 

Sodium sulphate 1 " 

Soak blotting paper in No. 1. Drain and soak in No. 
2. After this let it dry. To test pole of open circuit, 
moisten a strip of the paper and place the ends of the 
wires about an inch apart upon it. 

(7504) J. L. C. writes : 1 should like to 

know if there is anything about new hay to attract the 
lightning, as a number of barns have been burned by light- 
ning this year after the hay was in. A. We have no ex- 
planation to offer for the belief prevalent among farmers 
that barns are more frequently struck by lightning when 
full of hay. We have seen no statistics on this point. We 
have seen other buildings struck by lightning while barns 
near by were unharmed. Until it is shown by figures 
that more barns are struck than other buildings, we 
would not attempt to account for this belief. It should be 
remembered that thunder storms are frequent only at 
the season when barns are full of hay. 



at once and pay for it on the installment 
basis. 

In thus making it easy to come into immediate 
possession of this wonderful invention, we believe 
we are conferring - a favor on every one who takes 
advantage of the offer— and for these reasons: 

The improved Gram-o-phone Zon-o-phone is not 
only a great scientific curiosity but an inexhaust- 
ible source of home entertainment— as practical 
as a piano and a thousand times more varied and 
entertaining. 

The piano, banjo, or any other musical instru- 
ment has its limitations, but so far as addressing 
the ear is concerned the improved Gram-o-phone 
Zon-o-phone has none. It sets in motion sound 
waves exactly similar to those vibrated by the 
originals, reproduces the same results— and to a 
degree of perfection simply marvelous. 

To confound the improved Gram-o-phone Zon- 
o-phone with earlier and less successful methods is 
to judge the " long 
distance" lines of 
1898 by the tele- 
phone of 1877. 

Its records are on 
disks of hard rub- 
ber—flat, circular, 
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They are made 
by a process which 
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ited duplication 
without impairing 
their distinctness 
or brilliancy. 

Hence the pro- 
prietors can afford 
to pay almost any 
price for a desir- 
able record, as it 
can be copied indefinitely. The authenticity of 
every record is guaranteed, all later records being 
signed. They include those of 
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who will entertain you in your own homes exactly 
as they entertained you upon the platform. 

Sousa's band, including his most celebrated solo 
artists, will play for you. 

Operatic artists, comedians, story tellers, banjo 
players, male quartets, " coon singers," are in- 
stantly available. 

And most wonderful of all is its simplicity. 
Practical and profitable for exhibition purposes. 
Many are making money with it. 

Price, improved Gram-o-phone Zon-o-phone, 
$35 ; records, 50 cents each. 

Special limited offer to actual subscribers to 
Scientific American. 15 cash and $3 per month, 
for seven months, records cash as ordered. The 
proprietors agree to refund the money, less ex- 
press charges, if the instrument is not satisfactory 
and is returned immediately. For further parti- 
culars, address National Gramophone Co., 874 
Broadway, New York. 



NEW BOOKS, ETC. 

The Telephone. Outlines of the De- 
velopment of Transmitters and Re- 
ceivers. By William J. Hopkins. 
New York, London, and Bombay: 
Longmans, Green & Company. 1898. 
Pp. 83. Price $1. 
This book gives a clear and connected explanation of 
the principle underlying the design of the telephone 
transmitters and receivers. It is not a descriptive cata- 
logue of instruments, but deals with the facts and princi- 
ples in such a way that they will be easily and thoroughly 
understood. For this reason only those instruments have 
been described which have demonstrated their impor- 
tance by long service or which seem to mark steps in 
the development of the modern transmitters and re- 
ceivers. A thorough grasp of these principles will make 
it easy to apply them to the instruments. 
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Acid, making salicylo-acetic, L. Limpach 611,014 

Advertising device, G. A. Stout 611,045 

Air brake, H. S. Park 610,947, 610.948 

A larm lock, E. N. Case 611,212 

Alloy, aluminum, W. A. McAdams 611,016 

Auger twisting machine, W.M.Hamilton 611,120 

Axles, hammers, etc., to their handles, means 

for securing heads of, F. Baker 611,092 

Back pedaling brake. A. P. Morrow 611,073 

Back pedaling brake, S. A. Randall 611,147 

Back pedaling brake, H. Symes 611.154 

Bail attachment for stone jars, J. T. Gill 611,033 

Barrel, J. C. Estabrook 611,067 

Barrels, etc., rolling shoe for coal, J. F. Schmad- 

eke 611,080 

Basin and sew er trap, catch, G. H. Mowe 611,074 

Bath tub, D. D. Buick 611,029 

Bath valve, shower, Demarest & Cunningham 611,064 

Beam, girder, and post, combination structural 

metal, C. M. Horton 611.202 

Bearing, antifriction, T. R. Gamier 611,032 

Bearing, ball. P. Davies 610,961 

Bearing, ball, J. McAlpine 610,970 

Bearing, bicycle crank shaft, J. Morrison 611,137 

Bed, extension, Furnivall & Martin 611,115 

Bed, folding, B. Krellenstein ..... 611,128 

Bed, folding camp, R. Long 611,176 

Bed springs to cross wire bases, machine for at- 
taching, J. P. Leggett 611,132 

Bevel tool, F. Lafferty 611,129 

Bicycle driving gear, J. Howard 611,170 

Bicycle frame, Nies & Dunn 611,077 

Bicycle gear case, Nies & Dunn 611,076 

Bicycle saddle, J. B. McManus 611,221 

Bicycle umbrella support, H. J. Abernathy 611,190 

Bicycles, etc., propelling mechanism for, Z. T. 

Ubil 610,956 

Boat, life, A. F. Pendleton 611,021 

Boiler. See Steam boiler. Washboiler. 

Boiler. Meier & Tidemann 610,969 

Boiler setting, steam, Kennedy & Williamson 611,219 

Bootjack, C. F. Spaid 611,043 

Bottle or ice compress, hot water, J. F. Morrill... 611,207 

Bottle washer, H. W. E. Mentze 611,180 

Bottles, etc., machine for manufacturing, J. B. 

Vernay ■ 610,931 

Box. See Display box. Hat box. Paper box. 

Box cover brace and support, N. S. Nissen 611,018 

Brush, D. B. Forward 611,114 

Bung, M. W.Shannon 611,224 

Calendar and whist counter, A. W. Mathews 610,910 

Camera, panoramic, h\ L. Gregory 611,010 

Can cover, milk, T. R. Hetland 610,902 

Cane from cars, etc., apparatus for unloading 

sugar, J. W. Bodley 611,167 

Car brake handle, E. C. Collins 611,058 

Car construction, R. P. Lamont 611,069 

Car coupling, A. Dougherty 611,066 

Car coupling, Hopkins & Evans 611,124 

Car coupling, H. H. Warner 611,025 

Car door. W. R. Ellis 610,940 

Car doors and sides, means for protecting, Jones 

& Hodge 610,990 

Car fender or guard, P. J. Poelman 610,915 

Car heating apparatus, J. F. McElroy 610,997 

Car replacer, H. Miller 611,072 

Cars, seat recording device for passenger, N. M. 

Powell 610,972 

Carpet fastener, E. E. Webb 611,158 

Carrier. See Cartridge carrier. Luggage carrier. 

Cartridge carrier, T. E. J ackson 611,172 

Cash register, J. H. McCormick 610,945 

Chair. See Folding chair. Reclining chair. 

Chemical engine, T. Down 611,030 

Churn powers, means for regulating, Moore & 

Thurman 611,220 

Cigar machine, J. Reuse (reissue) 11,695 

Circuit breaker for three wire systems, E. M. 

Hewlett 610,903 

Circuit breaking switch, automatic, Bossert & 

Pomeroy 610,887 

Circuit interrupting device, D. M. Moore 611,206 

Clevis, plow, C. A. Johnson 610,968 

Closure cap, cover, stopper, etc., T. Sloper 610,924 

Clothes line.pinless, J. W. Jackson 610,906 

Clothes wri nger, W. Aab 610,882 

Coating upon surfaces, forming integral metallic, 

E. T. Thomas 610,954 

Coin controlled machine, J. G. MacPherson 611,071 

Coin holder, D. J. Cable 610,959 

Column, metallic, A. Nurick 611,019 

Comb. See Currycomb. 

Contact finger for controllers or electric switches, 

T. Von Zweigbergk 611,087 

Controller. T. Von Zweigbergk 611,090 

Cooker, beat retaining starch, J. E. Dann 611,061 

Corkscrew, E.Walker 611,046 

Corset, T. S. Gilbert 611,116 

Corset attachment, E. Young.- 611,163 

Corset, bustle, D. Kops 611,068 

Cow tail holder, E.J. & L. M. Trapp 611,156 

Cradle, self rocking, R.D.King 611,174 

Cultivator, Head & Regester , 611,036 

Cultivator, cotton, J.E.Barron 611,192 

Cultivator scraper, A. C. Butler 611,195 

Currycomb, J. D. Brainard 610.891 

Curtain fixture, window, W. W. Philips 611,141 

Cuspidor bowls, supporting attachment for, G. 

E. Johnson 611,218 

Cutter. See Hognosecutter. 

Cycle parts, housing for screw threaded, C. P. 

Birner 611,194 

Cycles with adjustable gearing, driving mechan- 
ism for, F. H. Vagt 611,210 

Damper operating mechanism, chimney, F. M. 

Clotworthy 611,057 

Dental.tool, Hendrickson & Read 610,987 

Display box, counter, C. E. Davis 611,063 

Distiller, domestic water, J. E. Hicks 611,123 

Door spring, O . Voigtlander 611,024 

Door stop, Bor tman & Munbwitz 610,886 

Drawers supporter, T. S. James 610,989 

Drilling machine, J. L. Jones 611,173 

Dye and making it, brown, E. Elsaesser 611,111 

Dye and making it, blue black, E. Elsaesser 611.112 

Electric battery, V. Jeanty 611,012 

Electric brake, J. B. Linn 610,908 

Electric controller, S. Harris 611,215 

Electric coupling, J. h\ McElroy 611,000 

Electric furnace, R. Pignotti et al 611,142 

Electric heater, J. F. McElroy 610,999 

Electric machine safety device, dynamo, E. M. 

Hewlett 610,904 

Electric meter, C. D. Haskins 610,899 

Electric motor controller. F. E. Case 610,895 

Electric motors, method of and means for con- 
trolling and cutting out, T. Von Zweigbergk.. 611,089 

Electrical distribution system, C. F. Scott 611,151 

Electroplating apparatus, H. R. Boissier 611,100 

Electroplating articles in bulk, apparatus for, G. 

Langbein 610,907 

Elevator. See Grain elevator. 

Elevator, H. J. Herren 610,901 

Elevator, E. A. Trapp 610,929 

Embroidering machine, G. Bauin 611,097 

Embroidering machine jacquard mechanism, H. 

Hill 611,011 

Excelsior machine, W. H. Brown 610,893 

Fabric. See Plush fabric. 

Farm gate, swinging and sliding, J. Pratt 610,916 

Faucet for cans, etc., vented, G. W. Banker 610,885 

Feed regulator, boiler, C. B. Mitchell 610.913 

Fence, M. Steffee 611,186 

Fence, wire, T. B. & C. T. Custer 610,896 

Fender. See Car fender. 

Fertilizer distributer, E. B. Rainey 611,184 

Fibrous material from peat, producing, K. A. 

Zschorner 610,957 

Films, method of and apparatus for producing, 

J. Wheeler 611.047 

Filter, centrifugal, H. Chapman 610,983 

Fire kindler, automatic, G. I. Green 610,986 

Fireplace, J. E. May 611,179 

Fireproof, compound for rendering substances, 

H. Gallinowsky 610,964 

Fireproof concrete floors, mould for, H. Foveaux 610,984 

Flushing device, W. Scott 610,977 

Foldingchair, E. E. Allen 611,048 

Folding machine, M. J. Locke 611,070 

Frame. See Bicycle frame. 

Fruit jar or can, S. J. Dunkley 610,897 

Furnace. See Electric furnace. 

Furniture, combination, J. E. Plummer 611,144 

Galvanic element, Krayn & Koenig 611,175 

Game, J. H. & G. L. Tickner 611,086 

Gas from oil, apparatus for making, F. L. Mar- 

tenette 610,994 

Gas generator, acetylene, F. E. Bundy 610,937 
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Thousands have* 
been helped to 
better pay & po- 
sitions through 

BY MAIL 

Buildings erected ex* 
pressly for this pur* 
pose at u 
cost of 
$335,000 
Courses of 
Steam, 

Electrical, 

Mechanical or Civil En- 
ing; Chemistry; Mining; 
-Mechanical and Architectural 
Dt^fUig, surveying; Plumbing -.Architecture; Metal 
Pattern Drafting; Prospecting ; Bookkeeping; Short- 
hand; English Branches. 

k UnUTU Fiysfor a College Education at Home. 
Vl A MUI1 1 n 45,000 Students and Graduates. 
Circular FREE. State subject tou wish to study. 
THE INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box942, Scranjton. Pa. 




Leam^Watcti Trade 

JEWELRY and ENGRAVING. 

Address PARSONS' INSTITUTE, Horological Dept., 

Bradley Polytechnic Institute, PEORIA, ILL. 



SAVEmYOUR FUEL 

By using our (stove pipe.) RADIATOR 

With its 120 Cross Tubes, 
ONE stove or furnace does the work of 
TWO. Drop postal for proofs from 
prominent men. 

TO INTRODUCE OUR RADIATOR, 
where we have no active agent we 
will sellat wholesale price. Writeat 
once. 

ROCHESTER RADIATOR COMPANY, 
8S Furnace St., ROCHESTER, N. Y. 





Gas Blast Furnaces 

CAS PRODUCERS 

AND 

PRESSURE BLOWERS. 

For illustrated' Pamphlets, apply to 

AMERICAN GAS FURNACE CO. 
23 John Street, New York. N.Y. 



WORK SHOPS 

of Wood and Metal Workers, with- 
out steam power, equipped with 

BARNES' FOOT POWER 

MACHINERY ■ 

allow lower bids on jobs, and give 

greater profit on tbe work. Machines 

sent on trial if desired. Catalog Free. 

W. F. & JOHN BARNES CO. 

1999 Ruby St., Rockford. III. 





NICKEL 

AND 

Electro-Plating 

Apparatus aid Material. 

THE 

Hanson & VanWinkle 

Co., 

Newark, N. J. 

138 Liberty St., N.Y, 

35 & 37 S. Canal St. 

Chicago. 



V0LNEY W. MASON & CO., 

Friction Pulleys, Clutches & El evators 

PROVIDENCE R. I. 



. Physical and School Apparatus 



INDUCTION 

wvJ 1 Lo for experi- 
ments in X rays and 
other electrical work. 




VW Catalogue Free. 

E. S. RITCHIE & SONS, Brookline, Mass. 

Tills fir Fine or Bud M 



TOOL 
CAHUXUt 



Tools that are common and Tools that 
, are rare, costly and cheap Tools, and 
I every other kind of Tool used in any 
■ trade you will find described and illus- 
trated in MONTGOMERY'S TOOL CAT- 
ALOGUE FOR 1898. A handsome 
I book containing 510 pages and copious 
I index. Pocket size 6Ux*H inches, with 
I rounded edges and stitched covers. 
I Every workshop and factory in the 
I country should have one. Sent by 
I mail for 25 cents by 
I MONTGOMERY & CO. 

105 Fulton Street, New York. 



;>o<><m><><><>o<><><k><>o<><k>o.ck><><xk>o 

7,000 Guns in Stock | 

We sell Guns of every reputable jjj 
American and foreign make, and X 
give wholesale prices to everybody. X 
We carry in stock X 

j Fishing Tackle and Sporting Goods 9 

amounting to a quarter of a million I 
dollars. We can please tbe fancy of jj 
millionaires, or meet the demands X 
of the poorest sportsman and an- X 
gler. Write for prices, or ask us to X 
send you our Sporting Goods Cat- I 
alogue. We load and sell over X 

1,000,000 Hand Loaded Shells a Year o 

Ask us to send you our price card jjj 
of hand and machine loaded shells. 
We have 

The largest Gun Repair Shop in America ■ 

We make guns, re-bore, re-stock, ! 
repair — in fact, alter a gun to suit ' 
the owner, and guarantee satisfac- 
tion. Write for prices. 

MONTGOMERY WARD & CO. 

Originators of Illtol20 Michigan Ave. 

the Catalogue Business cor. Madison St. , Chicago 

MENTION THIS PUBLICATION WHEN WRITING* 

xxxxxxx 
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UP TO DAT^i^V 

And modern in all that pertains to the crafts grouped about 
the printing trade. 

The Inland Printer 

I is a favorite, hoth in the office and the home. Its high 
typographic excellence and profuse and beautiful illus- 
tration register every advance in styles and technique re- 
produced in printer's ink. Try a single number (20 cents a 
copy) and you will find a year's subscription cheap at $2.00. 

THE INLAND PRINTER CO., 212-214 Monroe Street, CHICAGO. 



WOODWORKING MACHINERY. 

For Planine Mills, Carpenters, 
Builders, Furniture, Cbair, Vehicle, 
Wheel and Spoke Makers, etc. 

I3T" Correspondence Solicit d. 
Illustrated 312-paae Catalogue free 
to manufacturers and foremen. 

THE EGAN CO. 

327 to 347 West Front Street, 

Cincinnati. Ohio. 




CROSS TESTS 
LEVEL I 

Leveling is indi- ■■ ™" » ■" "■ X 

cated every way without moving the jl 

tool. Weighs 3 ounces. Size 2 in. x 3 in. Y 

x^in. Price 81. 50. ^ 

J3&~ Catalogue of Fine Toots free. <^ 

'THE L. S. STARBETT CO. ^ 

ATHOIi, MASS., U. S. A, 




Patent Carrying Track 

OVERHEAD 

TRAMWAY 

for Mills, Foundries, Machine Shops, or for 
Merchandise. Send for Book. 

The Coburn Trolley Track Mfg. Co., 

. . . HOLYOKE, MASS . . , 




The Perfection of Pipe Threading 

is admitted to be reached when our 
No. 9% PIPE THREADING 
MACHINE 

is used. As a hand aiachine it is the 
only one known that will cut and thread 
an 8 inch pipe with ease and satisfac- 
tion. One valuable feature is. that it 
has no arbitrary lead screw for deter- 
mining style or pitch of thread to be 
cut. KW Send for f 'atalogue. 

THE MERRELL MFG. CO. 
501 Curtiss St., Toledo, Ohio. 




Pipe Threading Machines 

of Highest Merit. 

COMBINATION BENCH 
and PIPE VI6ES. 

Catalogue containing inter- 
esting information free. 

Bignall & Keeler Mfg. Co., 
Box S., Edwardsville, 111. 




QUEEN ■ 

TRANSITS and LEVELS 

HIGH GRADE INSTRUMENTS 

with the Latest Improvements. 

Engineers' and Draftsmen's Supplies 

160 page Engineering Catalogue on application. 
240 page Mathematical Catalogue on application. 

QUEEN & CO. 

Optical and Scientific Instrument Works. 

69 Fifth Avenue, 1010 Chestnut Street, 

NEW YORK. PHILADELPHIA. 



If You Want the Best Lathe and Drill 




CHUCKS 




BUT 

WESTCOTT'S 

Stronges t 
■. Grip, Great- 
' est Capacity 
and Durabil- 
ity, Cheap and Accurate. 

Westcott Chuck Co., Oneida, N. Y„ U. S. A. 

Ash for catalogue in English, French, Spanish or German. 
First Prize at Columbian Exposition, 




. ^^m^^W\%^^^N 



The Forbes Patent Die 
Stocks for Hand or Powe 

Jt can be used as a power machine 
in the shop or taken from the hase 
and carried out as a hand machine. 
t3f Send for Descriptive Catalogue. 

CURTIS & CURTIS, No. 78 H. or P. Machine 
6 Garden St., Bridgeport, Conn. Ranged to 4" R.H. 





"NEW STANDARD" BATTERIES. 

Adopted as " Standard " hy U . S. Gov't. 
Imitated hut not equaled. Manufactured 
specially for Medical Apparatus, Dental Sur- 
gery, Gas Engine Lighting, Gasoline Launches 
Telephones, House Bells, Burglar Alarms and 
A Mi (iPEN CIRCUIT WORK. 
No. 2 sent anywhere at $2 a dozen Money 
hack if not satisfactory. WM. ROCHE, 
Manufacturer, 259J^ Greenwich St., New York. 



DRY BATTERIES.— A PAPER BY L. K. 

Bohm, treating of open circuit batteries, historical dry 
batteries, modern dry batteries, Hellesen's battery, 
Brian's battery, Koller's battery, and tne efficiency of 
drv cells. With three illustrations. Contained in Sci- 
entific American Supplement, No 1001. Price 
10 cents. To he had at this office and from all news- 
dealers. 



PEIFIANCE MACHINE WORKS 

DEriANCE.. OHIO.U.S.A. 

■ft- BUILDE.RS OF v=-f- 

J 'HUB, SPOKE;' 1 '- 
WHEEL, BENDING, 

WAGON, CARRIAGE 
T^" AND HOOP ~xf 

I MACHINERY. I 



Gas generator, acetylene, R. Pintsch 611,002 

Gas, method of and apparatus for collecting and • 

purifying, J. Schneible 611,081 

Gas or oil motor engine, H. A. Humphrey 611,125 

Gas supply apparatus, automatic, E. N. Dicker- 
son 611,168 

Gate. See Farm gate. Stock yard gate. 

Gate, A. & J. Smith 610,978 

Generator. See Gas generator. 

Generator and steam engine, combined, M. L. 

Whittield 611,00* 

Glass blowing machine, paste mould, J. C. 

Triance 611,157 

Glass finishing machine, I.N. Pearson 611,042 

Governing, reversing, and breaking controller, 

T. Von Zweigbergk 611,088 

Grain bagging machine, Henry & Gunn 611,121 

Grain elevator. Stark & Doyle 611,044 

Gun rifle attachment, shot, H. A. Darms 611.062 

Harrow supporting attachment, E. E. Whipple.. 611,160 

Harvesting machine, corn, H. E. Pridmore 611,078 

Harvesting machine, grain, H. E. Pridmore 611,079 

Hat box, S. Levy 611,133 

Hay frame brake, C. C. & W. L. Barrow 611,09d 

Heater. See Electric heater. Water heater. 

Heating system, electric, J. F. McElroy 611,001 

Heel, footwear, J. Griffin 611.035 

Hitching post, C. B. Mark 610.993 

Hog nose cutter, S. H. Miller 610,911 

Hoisting apparatus, A. A. Strom 611.084 

Hoisting machine, J. N. Wagoner 610,933 

Hook, G. L. Baker 610,884 

Horse releasing device, Martin & Gamble 610,995 

Horseshoe, combination, C. II. Greenwell 610,965 

Hub, vehicle wheel spring, C. C. Ballin 611,095 

Inkstand, S. G. Baldwin 611,093 

Ironing machine, K. E. Landau 610.942 

Ironing table, R. L. Ritchie 611,223 

Joint for parts of machinery, G. S. Webb 611,159 

Keg or barrel, J. C. Roth 611,003 

Knitting machine. I. W. Lamb 611.130 

Lacer, W. H. Hall 611,119 

Ladder, H. W. Kryder 611.204 

Ladder, orchard. H. Bowman 610,890 

Lamp, electric arc, M. Harris 610,898 

Lamp, electric arc, F. S. Worsley 611,162 

Lamp, flash, C. H. Goodman 611,009 

Lantern for vehicles, etc., candle burning, A. 

Bock 611.099 

Lathe, L. E. Whiton 610,981 

Leather splitting machine, C. H. Allen 611,026 

Level, Stettler & Wilhelm 610,952 

Lime and cement, apparatus for burning and 

grinding, G. Duryee 611,110 

Lime sucrate, obtaining, M. Zahn 611,164 

Lock. See Alarm lock. Nut lock. 

Lock, N. F. Vet ere 610,932 

Lock and latch, W. H. Taylor 611,155 

Locomotive, electric, W. S. G. Baker 610,982 

Locomotive furnace arch, A. F. Hack 611,169 

Locomotive, ice, Bowles & Hansbrough 610,889 

Lubricator, W - Hunt 611.126 

Luggage earri er, A. W. Harrison 611,216 

Mail pouches from moving trains, device for re- 
ceiving and delivering, Bale & Lapham 611,094 

Matches, receptacle for good and burned, E. S. 

Bach 610,883 

Mattresses, etc., tilling material for, G. W. Year- 

icks 610,936 

Measuring instrument, electrostatic, E. Thom- 
son 610,928 

Medical preparations, package for, H. T. Mason.. 611,136 
Meter. See Electric meter. 

Mirror, W. Q. Prewitt 610,918 

Mower, lawn. H. Jackson 611,217 

Musical instrument, stringed, Honings & Som- 

mer 610,905 

Mute for stringed instruments, H. Paris 611,183 

Nail driving machine, C. M. Green 611,214 

Nail puller, F. F. Chancey.... 611,103 

Nailing machine, shingle, C. J. Lonning 610,943 

Nozzle, automatic distributing, J. W. Suetterle.. 610,926 

Nut lock, Horner & Wise 611,201 

Nut lock, H. B. Perry 611,022 

Ores, apparatus for treating refractory, J. E. 

Preston 610.917 

Ornamental ring, L. E. Sadler 611,004 

Oysters, propagation of , A. B. Hendryx 611,199 

Packing case, T. J. Craven 611,059 

Paddle wheel, feathering, D. Abbott 611,007 

Paper bag bottoms, mechanism for pasting, W. 

Carter 611,055 

Paper box, H. F.Smith.. 610,950 

Pedal crank, H. M. Scheeren 610,923 

Pen, duplex, H. S. Breeden 611.050 

Penholder, W. H. Maultby 611,178 

Photographic register for railway coaches, N. M. 

Powell 610,971 

Piano action, A. Ferner 610,963 

Piling, timbers, etc., machine for applying com- 
pounds for protecting, V. D. & H. R. Rood.... 611,208 
Pipe. See Whistle pipe. 
Planter and fertilizer distributer, combined, A. 

C. N oe 611.041 

Planter, cane, M. Gomez 611,034 

Plate doubling and shearing machine, T. H. 

Lewis et al 611,134 

Plow, G. Baldwin 611,191 

Plow, P. Bayer 611,027 

Plow, G. A. Crane 611,106 

Plush fabric, double, E. Claviez 611,104 

Poke, school waste, Hess & Curtiss 611,122 

Popcorn press, A. C. Grube 611,118 

Post. See Hitching post. 

Potatoes, preparing desiccated, J. G. Neumann.. 611,017 

Power wheel. A. N. Blazer 611,098 

Press. See Popcorn press. 

Printed matter, machine for composing, F. A. 

Johnson 611,203 

Printer's blankets, etc., apparatus for washing, 

A. B. Wirapenny 611,161 

Propeller wheels, etc., device for reversing mo- 
tion of , G. E. Tregurtha. 611,187 

Propulsion, marine, E. W. Mitchell 611.182 

Pruning implement, L. N. Dobbins 611,065 

Puller. See Nail puller. 

Pulverizer, W. A. & J. R. Raudabaugh 610,919 

Pump, rotary sand, J. Manh 610,992 

Pumps, adjustable cutoff for steam, V. H. Rood. 610,975 
Pumping and winding machinery, combined, J. 

Symington 611,085 

Pyroxylin compound. J. H. Stevens 610,953 

Rail bond, J. E. Lloyd 610,909 

Rail brake, D. W. Davis (reissue) 11,693 

Rails, strut tie for preventing creeping of, A. 

Bonzano. 611,101 

Railway construction, electric, Chapman & 

Davies 611.056 

Railway signal apparatus, W. F. Renton 611,149 

Railway tie, F. T. Wright 610,935 

Railway tie, metallic, T. G. Jacklin 611,037 

Rake head, S. H. Jones 611.127 

Reclininr? chair. E. E. Allen 611,049 

Reclining chair, M. J. Sprigel 610.925 

Reel and support, I. E. Palmer 611,020 

Refrigerator, E. J. Kneeland 611,013 

Registering apparatus, L. D. Orr 611,139 

Regulator. See Feed regulator. 

Respirator. A. R. Moody 610.914 

Rheostat, Richardson & McMakin 611,185 

Ring. See Ornamental ring. 

Rock breaker and crusher, J. R. Moffitt 611,205 

Rock drill. Brooks & Altman 610.892 

Rope driving machinery, T. S. Miller 610.912 

Saltpan, W. Shedlock 611,152 

Sash fastener, H. B. Ives 611.171 

Saw filing machine, Wallace & Reed 610.980 

Saw, hand, J. W. Helton 610,900 

Scaffold hanger. C. H. Bowie 610,888 

Scaffold, portable, L. E. Webber 610,934 

Screen. See Window screen. 

Seal, E. Tyden 610,955 

Shutter operating device, W. Zehnder 611.165 

Shuttle mispick and smash preventer, G. Fair . . . 611.213 

Sifter and receiver, combined ash. J. M. Ryan 611.150 

Skirt, cycling, E. M. Hoey 610,988 

Sole, shoe, J. E. Kennedy (reissue) 11,694 

Spout, sap, W. J. Sager 610.922 

Spring. See Door spring. 

Spring bottoms, manufacture of , J. P. Leggett... 611.131 

Spring clasp, G. Hill 610.9i>7 

Spring seat, C. A. Chapman OlO.Wfl 

Starching machine, S. Moe et al 611.015 

Station, portable automatic way, T. H. Pollock... 611.145 

Steam boiler, Shanks & Kelly 611.083 

Steam drier, H. P. Dyer 610.962 

Step and platform gate, combination, R. H. Cat- 

lett 611.196 

Stock yard gate, B. F. Strange..... 611,153 

Stone composition, artificial, J. & H. Hobson 611,200 

Stopper. See Valve stopner. 

Stove, knockdown, J. F. Pjerrou 611.143 

Stove or range, J. Erben 610.941 

Supporter. See Drawers supporter. 

Surgical case, b\ A. Reichardt 611,023 

Surgical injector clamp, B. H. Lohman 611,038 

Swimming appliance, S. Stone 611,005 

Switch. See Circuit breaking switch. 

Switch operating device, L. J. Bennett 611,193 

Table. See Ironing table, 

Table, W. M.Grace 611.117 

Theatrical appliance. L. J., Carter 611.054 

Thermostat, J. F. McElroy 610,998 

Thill coupling, L. E. Macomber. , 611,135 

Thill coupling, W. Pearce 611,140 

(Continued on pane 223) 




a Day Sure 

Send us your address and we will snow you how to make $3 a. 
day absolutely sure; we furnish the work and teach you free; 
you work in the locality where you live. Send us your address 
and we will explain the business fully; remember we guaran- 
tee a clear profit of $3 for every day's work; absolutely sure; 
-write at once. ROYAL MFG. CO., Box 418, Detroit, Mich. 




In Pharaoh's Time 

an Elgin watch would have been a 

freater marvel than the pyramids, 
t is a great marvel to-day in its 
complete mechanism and absolute 
time keeping. 

Ruby Jeweled Elgin Watches 

have been the world's standard for a 
third of a century, during which 
period nearly eight million perfected 
time-pieces have done duty dutifully. 

All Jewelers Sell Them. 



It ?8u USE GRINDSTONES P 



■■-.■:■ *A 



«Bi| If so, we can suppiy you. All sizes 
jL^ mounted and unmounted, always 
kept in stock. Remember, we make a 
specialtyof selecting stones for all spe- 
cial purposes. E3T" Ask for catalogue. 

The CLEVELAND STONE CO. 



THE HEW JBI5IS XOJL. COUWTEE 




Registers an accurate account of work done on print- 
ing presses, grain tallies, weighing, measuring and 
other automatic machines. Counts up to 1,000000 and 
repeats automatically. Simple, accurate, durable. Spe- 
cial counters to order. $W~ SencCf or circular. 

C. J. ROOT, Bristol, Conn., U. S. A. 



JUST WHAT EVERY YOUNG ELECTRICIAN WANTS! 

THE MODEL 

DYNAMO-MOTOR. 

Will Decompose Wa- 
ter, Do Electro Plat- 
ing, Light Incandes- 
cent Lamps, Run 
Machinery, etc. 

ELECTRICAL APPARATUS CO., • ELBRIDGE, N. V. 





BRASS BAND 

Instruments, Drums, Uniforms, Equip- 
ments for Bands and Drum Corps. Low- 
estpricesever quoted. Fine Catalogs 40C 
Illustrations, mailedfree; it gives Band 
Music & Instructions for Amateur Bands. 
LY0N&HEALY 98 AdBmsSUChica™ 



2d Floor, Wilshire, Cleveland, 0. 



GASOLINE ENGINE 

Castings 



.2 TO I2RPWE FURNISH CASTINGS ViKPH^iSO 11 ehs6 
ANDW0RKING DRAWINGS. Cincinnati. o 



PHONOGRAPHS 



GRAPHOPHONES 




They Sing, Talk* Laugh, Play and Record your own 
Voice. Ideal machine for home entertainment. 

We manufacture all style Horns, Carrying Cases, Cabinets, 
Records. Agents and dealers wanted. U^~ Send for Catalogues, 

If you own a Talking Machine, send for free 
booklet, " How to Make Records." 

HAWTHORNE & SHEBLE, 

602, 604, 606 Chestnut Street, 
PHILiADEIiPHIA, PA., - U. S. A. 




EDISON PHONOGRAPHS, am styles. 
TAINTER GRAPHOPHONES, am styles. 

Complete stock of records, and full line of supplies, 

for both machines. 

36 Page Illustrated Catalogue, free. 

The Edison Phonograph Co., 427 VineSt., Cincinnati, 0. 




This beats Wind, Steam, or Horse 

Power. We otter the 
WEBSTER 214 actual horse power 

GAS ENGINE 

for $150, less 1Q% discount for cash. 
Built on interchangeable plan. Built 
of best material. Made in lots of 100 
therercre wecan make the price- Box- 
ed for shipment, weight 800 pounds. 
Made for Gas or Gasoline. Also Hori- 
zontal Engines, 4 to 30 horse power. 
_____ _ B^~ Write for Special Catalogue. 

WEBSTER MFG. CO.. 1074 West 15th St., CHICAGO 
Eastern Branch, 38-D Dey Street, New York City. 



KNIGHT GAS AND GASOLINE ENGINE 



Excellency in mechanical de 
sign, simplicity in construction, 
sensitive governing, obtaining 
steadier motion and more ' 
sirable results, are the 
superior points in our 
engines. 

IS" Send for Circular 
"S A." Address 

KNIGHT MFG. CO. 

1718 S. Market Street, 

CANTON, OHIO. 




Composition Wire Belt Eacing 

Will not Cut or Tear the 
Belt. Will not Break, 
Wear Loose, nor Draw 
Out of the Belt. 

CATALOGUE AND SAMPLES FREE. 

THE MALIN & CO., Cleveland, Ohio. 




A COMPLETE 





I 



ALCO VAPOR LAUNCH 

Motor controlled from bow* 
Valve movement, 12 to 1. 16 
to 60 ft Launches. Twin 
Screws a specialty. 1,2,3.5, 
7,12,14and20b.p. No licensed 
engineer or pilot required. 
Speed and safety guaranteed. 
No dangerous Naphtha or 
Gasoline used. No disagree- 
able vibration. 

|y Send 10 cents in stamps 
for 1897 Catalogue. 

Marine Vapor Engine Co., ft. Jersey Av., Jersey City, N. J. 




Frontier oalouae Engines 

The Frontier Tandem. Two 
cylinders. The Frontier Vertical. 
Send for catalog. Frontier Iron 
Works, 6 Ch'ene St., Detroit, 
Mich. Yaryan Co., Eastern 
Agents, 142 Times Bldg., N. Y. 




GAS 'GASOLINE ENGINES 

WATER MOTORS 

BACKUS WATER MOTOR CO. NEWARK N.J. U. S. A. 



BY PROF. T. O'CONOR SLOANE. 

AN INEXPENSIVE LIBRARY OF THE BEST BOOKS 
ON ELECTRICITY. 

For the Student, the Amateur, the Workshop, the Electric 
cal Engineer, Schools and Colleges. 

Comprising five hooks, as follows: 

Arithmetic of Electricity, 138 pages, - - $1.00 

Electric Toy Making, 140 pages, . - - 1.00 

How to Become a Successful Electrician, 189 pp. 1.00 

Standard Electrical Dictionary, 682 pages, - 3.00 

Electricity Simplified, 158 pages, • . 1.00 



W The above five 
books by Prof. Sloane 
may be purchased sin- 
gly at the published 
prices, or the set com- 

Elete, put up in a neat 
olding box, will be fur- 
nished to readers of 
The Scient] Fi c 
American at the 
special reduced price 
of Five Dollars. 
You save $2 b y order- 
ing the complete set. 
Five volumes, 1,- 
300 pages, and 
over 450 illustra- 
tions. _y Send for 
full table of contents 
of each of the above 
books, also for our 



^,^__3| 5 Volumes 

IgfraSwh for $5.00 
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complete book catalogue of 116 pages, containing refer- 
ences to works of a scientific and technical character, 
free to any address. 

MUNN & CO., Publishers, 36 1 Broadway, NX 




BELTING of Various Styles, ELEVATORS, CONVEYORS, 



COAT. MINING and HANDLING MACHINERY. 

The JEFFREY MANUFACTURING CO., COLUMBUS, O. 

W Send for late Catalogue "C." Branches: Chicago— New York. 





PIERCE VAPOR LAUNCHES "f^ 

$150 and Up. 14 Ft. FISHING LAUNCH. 
STATIONARY AND PUMPING ENGINES. 

t^° Send for Catalogue Stating Size 
PIERCE ENGINE COMPANY, t7 




17th Street. RACINE- WIS. 
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